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Summary  of  the  Conference  on 
Arms  Control  and  Verification  Technology 
Williamsburg,  Virginia 
1-4  June  1992 

PREFACE 


With  the  commencement  of  the  post- 
Cold  War  era  and  the  changes  occurring  in 
the  international  security  environment,  the 
nature  of  arms  control  is  evolving  in  terms 
of  purpose,  scope,  process,  and  application. 
The  traditional  forms  of  arms  control 
negotiation  and  verification,  designed  to 
ensure  compliance  in  a  bipolar  and 
adversarial  climate,  are  being  transcended 
by  arms  control  initiatives  and  verification 
measures  that  are  designed  to  ensure 
stability  and  balance  in  the  rapidly  changing 
and  uncertain  international  environment. 
Future  arms  control  will  lilsly  consist  of  a 
mix  of  approaches  involving  new  formal 
agreements,  modifications  to  or 
strengthening  of  existing  agreements, 
unilateral  initiatives,  and  reciprocal  actions. 
Significant  arms  control  events  -  the  signing 
of  the  CFE  and  START  treaties  and  the 
Open  Skies  Agreement;  the  effective 
implementation  of  the  INF  Treaty;  the 
conduct  of  difficult,  technically-complex  on¬ 
site  inspections  in  Iraq  by  U.N.  teams;  the 
potential  conclusion  of  arduous  negotiations 
on  a  Chemical  Weapons  Convention;  the 
further  reductions  in  nuclear  force  structure 
agreed  to  by  Presidents  Bush  and  Yeltsin  - 
have  demonstrated  the  need  to  explore  the 
changes  occurring  in  arms  control  in  general 
and  the  role  that  arms  control  verification 
will  play,  in  particular. 

The  Defense  Nuclear  Agency,  in  its 
capacity  as  the  Executive  Agent  for 
research,  development,  test,  and  evaluation 
of  arms  control  verification  technologies  for 
the  U.S.  Department  of  Defense,  in 
conjunction  with  the  Office  of  the  Under 


Secretary  of  Defense  (Acquisition)  convened 
an  international  conference  to  examine  the 
changing  role  of  arms  control  verification  in 
an  effort  to  respond  more  effectively  to  the 
challenge  of  conducting  verification 
technology  research  and  development.  The 
conference  brought  together  a  group  of 
experts  and  officials  from  the  arms  control 
policy  and  verification  technology 
communities  to  discuss  future  arms  control 
initiatives,  the  interface  between  intelligence 
and  arms  control,  lessons  learned, 
proliferation  in  a  changing  world, 
verification  technologies,  and  the  economics 
of  arms  control.  The  conference  was 
attended  by  government,  military,  industry, 
and  academic  representatives  from  the 
United  States,  Russia,  Canada,  the  United 
Nations,  and  the  North  Atlantic  Treaty 
Organization.  It  provided  a  unique 
opportunity  to  identify  and  explore 
verification  approaches  and  applicable 
technologies  for  future  arms  control 
agreements  and  it  offered  an  opportunity  for 
verification  technologists  and  policy-m^ers 
to  exchange  views  and  insights  on  the  future 
of  arms  control  policy  and  verification 
technology  development. 

The  following  summary  of 
proceedings  is  based  on  presentations  and 
comments  made  during  the  conference 
sessions.  No  effort  has  been  made  to 
establish  a  consensus  or  agreement  in  the 
contents  of  the  report,  however  some 
general  conclusions  are  drawn  regarding 
selected  issues  and  questions.  With 
exceptions  of  selected  plenary  presentations, 
participants’  remarks  are  not  attributed. 
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I 

i  Arms  Control  in  the  New  World  Order 


Welcoming  Comments: 

Mr.  Lee  Minichiello 
Director,  Strategic  Arms  Control 
and  Compliance,  Office  of  the  Under 
Secretary  of  Defense  (Acquisition) 

Chainnan: 

Mr.  Sidney  Graybeal 
Chief  Scientist, 

Science  Applications 
International  Corporation 


Presentations: 
Ambassador  Rolf  Ekeus 
Executive  Director, 
United  Nations  Special  Commission 
"The  Future  Role  of  Arms 
CorUrol  Verification  Technology" 

Mr.  Ron  Cleminson 
Head,  Verification  Unit, 
Ministry  of  External  Affairs,  Canada 
"A  New  Concept  in  Arms  Control  Verification " 


In  surveying  arms  control  treaties 
negotiated  since  the  1972  Anti-Ballistic 
Missile  Treaty  (ABM),  a  trend  is  revealed 
towards  increased  scope  and  complexity. 
Whereas  the  ABM  Treaty  consists  of  ten 
pages  and  relies  on  National  Technical 
Means  (NTM)  for  verification,  the  1991 
Strategic  Arms  Reduction  Treaty  (START) 
is  280  pages  long  and  contains  detailed 
elimination  and  verification  procedures. 
Implications  of  this  growing  complexity 
include  R&D  constraints  on  weapons 
developments,  modifications  to  weapons 
systems  and  operations,  elimination  and 
conversion  of  weapons,  intrusive  on-site 
inspections,  and  the  requirement  to  protect 
national  security  and  proprietary  information 
and  prevent  technology  transfer. 

With  this  growing  complexity, 
verification  and  compliance  costs  have 
increased,  leading  to  a  search  for  new  ap¬ 
proaches  to  contain  costs  and  to  maximize 
cost-effectiveness,  U.S.  Department  of 


Defense  arms  control  implementation  costs 
grew  from  ^150  million  in  1988  to  a  re¬ 
quested  $505  million  for  Fiscal  Year  1993. 
However,  the  current  security  environment 
offers  new  avenues  for  cooperation,  which 
may  help  keep  costs  down  ~  including  quick 
unilateral  initiatives  with  the  republics  of  the 
former  Soviet  Union  and  multilateral 
agreements  to  curb  proliferation.  In  the 
future,  the  desire  for  simpler,  cheaper 
"unilateral  initiatives"  should  lead  to  more 
flexible  verification  regimes.  However,  this 
tendency  should  be  balanced  by  new  inter¬ 
national  challenges  posed  by  proliferation 
monitoring. 

Recent  bilateral  and  multilateral  arms 
control  implementation  and  verification 
experiences  are  providing  valuable  guidance 
for  future  verification  requirements.  While 
there  will  be  new  challenges  for  future  arms 
control  regimes,  it  is  urgent  that  the 
valuable  knowledge  gained  from  the  United 
Nations  Special  Commission  (UNSCOM) 
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experience  in  Iraq  and  from  the  implemen¬ 
tation  of  the  Treaty  on  Conventional  Armed 
Forces  in  Europe  (CFE)  be  used  in  the 
future. 

The  New  Arms  Control  Environment 

The  following  characteristics  serve  as 
referents  in  defining  the  future  arms  control 
and  verification  environment. 

Increasingly,  enforcement  of  arms 
control  may  involve  uncooperative 
parties. 

*  More  and  complex  multilateral  and 
regional  arms  control  regimes  will  be 
negotiated. 

*  The  United  Nations  will  assume  a 
larger  leadership  role  through  or¬ 
ganization  and  integration  of 
regimes,  enforcement  and 
compliance,  and  sharing  in  the  cost 
of  implementation. 

Although  the  dissolution  of  the  Soviet 
Union  has  lessened  East-West  tensions,  it 
has  also  ushered  in  an  era  of  greater 
instabilities.  Tensions  rising  from  territorial 
and  ethnic  conflicts  (particularly,  in  the 
areas  in  and  around  the  former  Soviet 
Union)  will  continue  to  foment  unstable  and 
uncooperative  security  relationships.  This 
uncooperative  environment  will  be  the  con¬ 
text  in  which  a  large  portion  of  arms  control 
agreements  must  be  managed  in  the  future. 

The  UNSCOM  experience  of 
verification  and  destruction  in  Iraq  has 
proven  to  be  extremely  valuable,  because 
UN  inspection  teams  have  gained  experience 
in  dealing  with  belligerents  in  an  un¬ 
cooperative  host  country.  Moreover,  plan¬ 


ning  for  management  and  enforcement  of 
arms  control  verification  and  compliance  in 
such  a  hostile  environment  will  be  critically 
important  in  the  future,  especially  in  the 
area  of  proliferation. 

Although  some  arms  control  fora  will 
continue  to  require  formal,  negotiated 
agreements  and  treaties  along  with  effective 
verification  regimes  (especially  on-site 
inspection),  certain  aspects  of  arms  control 
and  verification  must  be  reconstituted  to 
meet  new  security  needs.  Specifically,  the 
proliferation  of  negotiating  parties  will 
increasingly  require  multilateral  and  regional 
regimes  as  opposed  to  the  bilateral  arran¬ 
gements  that  have  dominated  past  ex¬ 
perience.  Hence,  verification  should  help 
reassure  participating  parties  by  providing 
early  warning  and  enhanced  transparency  of 
national  activities. 

However,  these  multilateral 
agreements  will  pose  new  difficulties  for 
verification  authorities,  since  all  parties 
involved  must  have  faith  in  the  ability  to 
verify  compliance  to  a  level  of  military 
significance.  Since  each  country  may  have 
a  different  idea  of  what  constitutes  a 
militarily  significant  offense,  treaties  and 
agreements  involving  large  numbers  of 
signatory  parties  may  make  universal 
agreement  to  verification  provisions  dif¬ 
ficult.  Consequently,  U.S.  leadership  and 
participation  in  this  area  will  prove 
extremely  valuable,  since  the  United  States 
has  a  unique  and  highly  effective  capability 
to  increase  confidence  in  compliance 
through  national  technical  means. 

With  the  expected  increase  in  multilateral 
verification  regimes,  many  nations  are 
looking  towards  the  United  Nations  to  play 
an  increased  role  in  organizing  and,  more 
importantly,  leading  enforcement  activities. 
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As  United  Nations’  leadership  develops  in 
this  realm,  perhaps  enforcement  should  be 
automatically  linked  to  this  body  to  deal 
more  effectively  with  belligerents  as  was 
demonstrated  in  the  case  of  Iraq. 

In  addition,  budgetary  constraints 
will  increasingly  influence  the  evolving  arms 
control  environment.  Many  countries  face 
serious  challenges  in  the  area  of  verification, 
since  national  budgets  are  shrinking  as  the 
number  of  parties  to  treaties  is  increasing. 
This  situation  creates  more  complex  and 
costly  verification  requirements  and 
contributes  negatively  to  the  debates  on  arms 
control  verification  "burden-sharing"  and 
cost-effectiveness.  However,  certain  syner¬ 
gies  among  treaties  could  be  used  to  help 
control  costs  and  realize  cost  efficiencies. 
By  using  a  set  of  fundamental  resources, 
mechanisms,  and  procedures  to  fulfill  a  wide 
range  of  verification  requirements,  time, 
financial  resources,  and  manpower  may  be 
saved. 

Lessons  Learned  -  Iraq  as  a  Model  for  the 
Future 

Recent  experiences  in  Iraq 
demonstrate  that  verification  can  work  under 
adverse  conditions.  For  example,  UN 
inspection  teams  were  responsible  for  the 
verification  and  destruction  of  Iraq’s  nuclear 
and  chemical  weapons  and  ballistic  missile 
capabilities.  To  accomplish  this  task, 
UNSCOM  looked  to  the  experience  and 
expertise  of  the  parties  involved  in  the  CFE 
Treaty  to  develop  a  framework  for  or¬ 
ganizing  baseline  inspections  and  elimination 
and  destruction  measures. 

However,  once  UN  inspection  teams 
had  verified  the  existence  of  illegal  weapons 
and  capabilities  in  Iraq,  the  tasks  of 


comprehensive  verification  of  capabilities 
and  destruction  of  weapons  and  hardware 
proved  to  be  a  very  difficult  task  because  of 
the  uncooperative  atmosphere.  Moreover, 
Iraq  still  retains  much  of  its  human 
capability  to  re-establish  its  production 
potential.  As  a  result,  monitoring  of  the 
capability  to  reconstitute  military  forces  and 
weapons  may  become  a  central  element  in 
future  verification  regimes. 

Hence,  more  comprehensive,  and 
potentially  costly,  verification  regimes  may 
be  required  to  supplement  on-site  inspection 
to  ensure  full  compliance  in  a  nation  such  as 
Iraq.  Elements  of  such  a  regime  may  be 
comprised  of  an  integrated  and  dimensional¬ 
ly  layered  system  of  technologies  and 
capabilities  that  might  include: 

*  Space  imaging  and  use  of  national 

technical  means; 

*  Commercial  satellite  imaging; 

High-altitude  aerial  surveillance; 

*  Low-altitude  ground  imaging  sensors 

(helicopters);  and 

*  Human  intelligence. 

Ultimately,  as  nations  increasingly 
look  to  multilateral  and  multinational  or¬ 
ganizations  to  organize,  implement,  and 
enforce  arms  control  verification  regimes, 
more  cooperative  measures  will  have  to  be 
undertaken  to  ensure  compliance  and  enfor¬ 
cement  of  verification  provisions.  Where 
verification  may  be  conducted  under  adverse 
circumstances,  parties  involved  should  take 
this  eventuality  into  account  in  planning  and 
negotiating  verification  regimes.  In  ad¬ 
dition,  the  United  Nations  and  other  inter- 
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national  organizations,  such  as  the  Con¬ 
ference  on  Security  and  Cooperation  in 
Europe,  may  be  called  upon  to  take  a  more 
active  role  in  providing  leadership  in  the 
verification  community,  while  the  inter  - 


national  verification  community  may  look 
increasingly  to  western  nations  to  sup¬ 
plement  on-site  inspection  with  more 
elaborate  technologies  and  national  technical 
capabilities. 
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PLENARY  SESSION  II 


Negotiating  and  Implementing  Verification  Measures 


Introduction  and  Closing  Remarks: 
M^or  General  Kenneth  L.  Hagemann 
Director,  Defense  Nuclear  Agency 

Chairman: 

Colonel  Michael  Evenson 
Assistant  Director,  Arms  Control 
and  Test  Limitations, 

Defense  Nuclear  Agency 


Presentations: 
Ambassador  Maynard  W.  Glitman 
U.S.  Department  of  State,  and 
former  Chief,  U.S.  Delegation 
to  the  INF  Negotiations 

Mtyor  General  Robert  Parker 
Director,  U.S.  On-Site 
Inspection  Agency 


As  demonstrated  in  the  negotiations 
on  INF,  START,  and  CFE,  there  is  a 
critical  relationship  between  the  arms  control 
policy  making  and  negotiating  process  on 
the  one  hand  and  the  technical  requirements 
for  implementation  and  verification  of 
treaties  on  the  other.  Developing  a  close 
working  relationship  between  the  policy  and 
technology  communities  will  play  an 
increasingly  important  role  in  future 
verification  regimes  as  the  arms  control 
process  becomes  more  complex  due  to 
greater  multilateral  and  multinational  par¬ 
ticipation. 

Negotiated  Arms  Control  Verification 

Negotiated  arms  control  treaties 
should  continue  to  be  a  primary  means  of 
controlling  and  reducing  weapons 
capabilities,  and  verification  should  remain 
an  integral  part  of  all  types  of  future 
agreements.  Yet,  while  detailed  outlines  of 
verification  procedures  have  been  the  rule  in 
the  past,  there  is  some  question  over  the 
continuation  of  such  strictly  defined  regimes 
in  the  future. 


Opposing  sides  in  the  debate  over  the 
desirability  of  continuing  to  require  rigorous 
verification  provisions  in  arms  control 
treaties  make  the  following  points. 

Proponents 

*  As  it  implies,  verification  can 
provide  the  parties  involved  in  a 
treaty  with  a  greater  measure  of 
confidence  that  reductions  are  being 
made  in  a  timely  and  observable 
fashion,  instead  of  relying  on  good 
faith  pledges  of  the  parties  involved. 

*  It  would  be  unwise  to  plan  on  the 
current  political  climate  to  last 
forever,  and  a  cooperative 
verification  regime  can  help  to  gauge 
and  improve  the  state  and  predic¬ 
tability  of  the  relationship  between 
treaty  parties. 

*  Verification  regimes  in  arms  control 
treaties  are  legally  binding 
obligations  that  require  the  parties 
involved  to  comply  with  them  or 
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face  potentially  intense  international 
political  pressure,  and  possibly 
sanctions. 

*  As  the  global  balance  of  forces  is 
reduced,  reconstitution  of  military 
capabilities  bears  a  greater  risk. 
Rigorous  verification  of  ceilings  and 
limits  can  alert  nations  to  potentially 
aggressive  or  hostile  behavior. 

Opponents 

*  In  the  new,  more  cooperative  global 
environment,  there  is  no  longer  a 
need  for  rigorous  and  intrusive 
verification  measures. 

*  Requiring  stringent,  intrusive 
verification  has  negative  consequen¬ 
ces  to  the  relationship  of  parties 
involved  in  that  it  causes  tensions 
between  treaty  signatories. 

*  In  an  increasingly  budget-constrained 
environment,  arms  control 
verification  can  seem  costly  and 
resource  intensive.  High  cost  con¬ 
siderations  may  dissuade  some  par¬ 
ties  from  participating  in  a  treaty  or 
agreement. 

Lessons  from  Neeotiatim  the  INF  Treaty 

The  on-site  inspection  verification 
measures  negotiated  under  the  INF  Treaty 
created  an  unprecedented  regime  of 
cooperative  measures.  This  radically  new 
venture  in  arms  control  had  significant 
positive  ramifications  for  the  political  and 
security  relationships  between  the  United 
States  and  the  former  Soviet  Union  in  terms 
of  transparency,  predictability,  and  con¬ 
fidence. 


Important  lessons  taken  from  INF 

implementation  include  the  following 

guidelines  for  future  negotiations. 

*  Move  forward  on  verification  at  the 
same  time  that  central  limits  are 
being  negotiated.  At  the  outset  of  the 
negotiations,  design  possible 
scenarios  that  might  require 
verification  and  incorporate  technical 
elements  to  allow  for  the  verification 
of  these  contingencies  in  the  treaty. 

*  Do  not  ask  for  more  verification  than 
may  be  politically,  strategically,  or 
technically  acceptable  to  your  side. 
Bring  in  opinions  from  technical 
experts,  operators,  and  the  legislative 
branch  early.  Do  not  let  negotiating 
end-games  dilute  the  verification 
regime. 

*  It  is  useful  to  look  towards  treaty 
implementation  and  establish  proces¬ 
ses  for  developing  verification  tech¬ 
nologies  so  that  equipment  is  avail¬ 
able  before  a  treaty  is  entered  into 
force. 

*  The  synergy  of  national  technical 
means  (NTM)  and  on-site  inspection 
(OSl)  capabilities  should  be 
exploited.  NTM  can  sometimes  alert 
a  party  to  potential  violations  of 
another  party  that  may  be  missed  by 
OSI.  OSI  can  help  alleviate  am¬ 
biguities  that  may  exist  with  NTM. 

*  Each  treaty  verification  regime 
should  be  a  self-contained  entity. 
Collectivization  of  treaty  regimes 
might  be  cost-effective,  but  are  very 
complex  and  pose  risks  to  both 
effectiveness  and  national  security,  if 
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treaty  participants  become  un¬ 
cooperative. 

*  All  necessary  details  should  be 
negotiated  before  entry  into  force. 
Detail  is  needed  to  codify  and 
implement  the  treaty.  The  worst 
possible  outcome  would  be  an 
unclear,  ambiguous  accord  that  could 
lead  to  disputes  and  tensions  that 
could  potentially  unravel  the  treaty. 

By  applying  experience  gained  in  the 
relatively  complex  verification  and 
implementation  provisions  in  the  INF, 
START,  and  CFE  treaties,  the  efficiency 
and  effectiveness  of  future  verification 
regimes  can  be  improved  by  understanding 
the  benefits,  challenges,  and  opportunities 
associated  with  negotiating  rigorous 
verification  measures. 


^derations 

As  demonstrated  in  the  INF, 
START,  and  Nuclear  Testing  negotiations, 
technology  is  playing  an  increasingly  larger 
role  in  arms  control  verification  regimes. 
Therefore,  it  is  vitally  important  to  coor¬ 
dinate  cooperation  between  the  policy  and 
technology  communities.  The  inclusion  of 
technical  experts  in  negotiating  fora  provides 
negotiators  with  a  unique  resource  to  draw 
upon  in  understanding  the  realities  and 
complexities  of  verifying  tabled  or  notional 
provisions  and  designing  verification 
strategies  that  result  in  technically  cost- 
effective  and  manageable  provisions. 

In  addition,  input  by  technical  ex¬ 
perts  can  help  determine  ahead  of  time  if 
equipment  can  be  designed  that  will  be 
practical  and  manageable  in  the  field.  The 


experience  of  on-site  inspection  teams 
during  the  implementation  phase  of  the  INF 
Treaty  shows  that,  portable,  rugged,  depen¬ 
dable  equipment  is  critical  to  effective  and 
timely  verification.  And  although  on-site 
inspection  can  be  an  expensive  and  man¬ 
power  intensive  method  of  verification,  it 
has  proven  to  be  effective  and  should  be 
continually  developed  and  refined  to  meet 
new  and  diverse  verification  requirements. 

The  concept  of  reciprocal  relation¬ 
ships  between  the  policy  and  technology 
communities  is  important  for  negotiators  to 
remember  when  tabling  positions  on 
verification  provisions.  Consulting  with 
technology  experts  can  help  increase  the 
negotiators’  awareness  of  the  complexities 
associated  with  intrusive  verification 
measures  and  the  potential  impact  of  these 
measures  on  sensitive  national  security 
programs. 

The  changes  taking  place  in  the 
global  political  environment  and  the  positive 
movements  towards  stability  are  en¬ 
couraging,  but  plans  must  be  in  place  to  deal 
with  any  type  of  environment  that  develops 
in  the  hiture.  In  light  of  the  fluctuating 
global  political  situation,  the  practice  of 
verification  should  not  be  discarded,  but 
should  continue  to  be  developed,  particularly 
with  respect  to  efforts  in  support  of  stem¬ 
ming  the  proliferation  of  weapons  of  mass 
destruction. 

As  the  United  States  and  the 
republics  of  the  former  Soviet  Union  con¬ 
tinue  to  reduce  their  nuclear  force  struc¬ 
tures,  the  sig''.ificance  of  breakout  or 
cheating  will  become  more  militarily  impor¬ 
tant  in  the  global  balance  of  forces.  Conse¬ 
quently,  effective  verification  of  treaties  and 
agreements  can  play  a  key  role  in  building 
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confidence,  predictability  and  transparency 
in  an  international  environment  characterized 
by  substantially  lower  levels  of  nuclear 
forces. 

Finally,  verification  measures  and 
requirements  will  be  increasingly  subjected 
to  cost-effectiveness  criteria  and  cost  trades 
among  various  capabilities  such  as  national 
technical  means,  on-site  inspection,  and 


human  intelligence,  and  will  weigh  more 
heavily  in  planning  verification  re¬ 
quirements.  Moreover,  research  and 
development  of  verification  technologies  to 
meet  current  and  future  verification  re¬ 
quirements  should  proceed  apace  to  ensure 
that  the  strategic  capabilities  required  to 
field  such  technologies  are  not  lost  to  tech¬ 
nological  neglect  and  industrial 
degeneration. 
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mu  Arms  Control  Survive  the  Cold  War? 

Prior  to  the  end  of  the  Cold  War, 
arms  control  provided  the  barometric 
reading  that  gauged  the  super-power 
relationship.  Now  that  the  Cold  War  is 
over,  there  is  greater  uncertainty  and  debate 
as  to  what  future  arms  control  agreements 
will  look  like  and  what  range  of  issues  will 
they  address.  Will  agreements  be  less 
intrusive  with  greatly  reduced  verification 
procedures?  Will  future  agreements  rely 
more  on  confidence-building  measures  than 
agreements  of  the  past?  How  will  the  trend 
towards  multilateralism  affect  the  cost  and 
verifiability  of  arms  control  agreements? 
Will  formal  arms  control  agreements  give 
way  to  non-legally  binding  accords  or 
unilateral  measures?  Or,  will  future 
agreements  develop  along  the  lines  of 


traditional  arms  control  treaties,  employing 
highly  structured  frameworks  in  order  to 
achieve  quantitative  numerical  limits  and 
reductions? 

These  issues  and  the  ensuing  debate 
over  the  future  role  of  arms  control  have 
raised  questions  about  how  arms  control 
agreements  will  be  negotiated  and  structured 
in  the  next  decade.  With  the  end  of  the 
Cold  War,  some  constituents  of  the  arms 
control  community  believe  that  fully 
developed  and  legally-binding  arms  control 
treaties  have  become  outmoded  by  the  pace 
and  scope  of  recent  international  events; 
hence,  unilateral  initiatives  may  be  sufficient 
to  address  future  security  concerns;  and, 
negotiations  themselves  may  even  promote 
and  perpetuate  tensions  between  and  among 
nations.  Traditional  arms  control  can  be 
viewed  as  the  obverse  side  of  mutual  deter- 
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rence,  making  competition  more  predictable 
and  less  dangerous  and  costly.  However,  as 
with  the  changing  international  environment, 
the  nature  of  arms  control  is  undergoing  an 
accelerated  evolution.  This  evolution  can  be 
categorized  into  three  broad  stages  of 
evolution.  In  the  first  stage,  joint 
agreements,  such  as  SALT,  produced 
weapons  ceilings.  Next,  agreements,  such  as 
INF,  START,  and  CFE,  eliminat^  entire 
classes  of  weapons  and  reduced  force  struc¬ 
tures  in  order  to  create  an  equilibrium  of 
forces.  In  the  third  stage  and  future  stage, 
more  efforts  will  be  made  to  contain  and 
reduce  force  effectiveness  through  deep 
reductions. 

Future  arms  control  initiatives  will 
also  include  more  qualitative  elements,  such 
as  confidence  building,  transparency 
measures,  data  exchanges,  technology 
limitations,  and  joint  decision-making,  to 
support  regional  and  international 
cooperative  security  concepts.  There  may 
even  be  some  instances  where  unilateral 
initiatives  can  serve  a  useful  purpose,  i.e., 
when  expediency  is  preferable  to  precision 
and  detail. 

Nonetheless,  traditional  treaty 
negotiations  will  continue  to  be  the  basis  for 
ensuring  compliance  through  verification  and 
for  reducing  ambiguities  concerning  the 
responsibilities  of  the  signatory  parties. 
Given  the  fluidity  of  recent  events  in  Europe 
and  elsewhere,  the  importance  of  reducing 
ambiguities  cannot  be  over-emphasized, 
because  the  current  favorable  international 
climate  may  be  ephemeral,  and  legally- 
binding  treaties  will  endure  beyond 
cooperative  relations.  The  recent  START 
Protocol,  signed  by  Russia,  Ukraine, 
Belarus,  and  Kazakhstan  in  May,  1992  in 
Lisbon,  demonstrate  this  concept. 


New  Initiatives 

Since  the  dissolution  of  the  Soviet 
Union  has  played  such  a  large  role  in 
shaping  the  future  strategic  environment, 
special  attention  should  be  focused  on 
producing  stabilizing  measures  in  the  geo¬ 
political  environment  created  by  the  Soviet 
break-up.  Potential  stabilizing  initiatives 
include: 

*  reduction  and  restructuring  of 
strategic  nuclear  forces; 

*  limitation  of  economic  competition; 

*  transformation  of  defense  doctrine; 

*  creation  of  comprehensive  trans¬ 
parency  measures; 

*  institutionalization  of  the  arms 
control  process;  and 

*  creation/expansion  of  direct  military- 
to-military  contacts. 

High-level  negotiations  and  discus¬ 
sions  concerning  the  continued  reduction  and 
restructuring  of  strategic  forces  are  likely  to 
continue,  even  prior  to  the  ratification  of 
START.  Given  the  monumental  change  in 
the  former  Soviet  Union,  the  collapse  of  the 
Warsaw  Pact,  and  the  general  reduction  in 
tension  between  East  and  West,  the  current 
reductions  agreed  to  under  START  do  not 
go  far  enough  in  rendering  sufficient 
progress  towards  a  more  stable  strategic 
forces  environment.  More  than  reductions 
in  numbers,  both  the  United  States  and 
Russia  need  to  remove  volatile  components 
of  the  nuclear  escalatory  ladder,  such  as 
incentives  to  gain  an  advantage  in  conflict 
through  the  first  use  of  land-based  multiple- 
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warhead  ballistic  missiles.  If  removal  of 
these  escalatory  incentives  can  be  achieved, 
each  side  will  attain  a  force  structure  aimed 
more  at  the  prevention  of  nuclear  war, 
rather  than  one  designed  for  war  fighting 
and  the  propagation  of  military  conflict. 

Transforming  the  defense  doctrines 
of  former  adversaries  will  entail  comprehen¬ 
sive  restructuring  of  force  postures  and 
operational  concepts  in  order  to  transcend 
the  concept  of  mutual  deterrence  and 
proceed  to  a  security  environment  more 
attuned  to  the  new  international  situation. 
New  qualitative  arms  control  initiatives, 
such  as  limitations  on  technology  develop¬ 
ment  and  increased  use  of  confidence-build¬ 
ing  and  transparency  measures  may  support 
this  objective. 

Some  policy  experts  contend  that 
because  of  the  expanded  multilateral  charac¬ 
ter  of  the  arms  control  process,  negotiations 
need  to  move  away  from  quantitative  limits 
and  instead  emphasize  cooperative  security¬ 
building  measures.  For  example,  the  inter¬ 
national  community  should  focus  more 
sharply  on  containing  the  proliferation  of 
production  capabilities  for  nuclear  and 
chemical  weapons  and  ballistic  missiles  by 
limiting  indigenous  development  of  tech¬ 
nologies  critical  to  the  fabrication  of  these 
capabilities  in  nations  that  threaten  regional 
and  international  stability.  In  addition,  the 
international  community  must  work  harder 
to  control  the  competing  priorities  of 
economic  development  and  the  proliferation 
of  components  for  the  production  of 
weapons  of  mass  destruction. 

In  pursuing  effective  multilateral 
arms  control  initiatives,  international  and 
regional  organizations  should  take  a  more 
active  role  in  the  arms  control  process  by 


increasing  the  institutionalization  of  arms 
control  as  a  modus  vivendi.  That  is,  or¬ 
ganizations  such  as  the  United  Nations  and 
the  Conference  on  Security  and  Cooperation 
in  Europe  should  use  arms  control  as  a 
vehicle  for  achieving  desired  political  objec¬ 
tives. 

The  United  States  may  be  in  a  unique 
position  to  assist  international  and  regional 
organizations  in  compliance  matters  by 
sharing  intelligence,  monitoring  techniques 
and  verification  technologies. 

The  concept  of  direct  military-to- 
military  contact  provides  an  inexpensive  and 
progressive  forum  for  developing 
cooperative  transparency  measures,  soothing 
former  rivalries,  and  constructing  joint 
relationships  that  can  create  more  effective 
and  positive  working  relationships  in  the 
international  environment. 

Biological  and  Radiolosical  Arms  Control 
Measures 

Strategies  for  verifying  limitations, 
control,  and  reductions  of  biological 
weapons  production  is  a  critical  area  which 
requires  increased  attention  by  the  inter¬ 
national  community,  since  these  weapons 
can  be  easily  produced  and,  through  the  use 
of  biotechnology,  be  disguised  and  possess 
a  highly  destructive  capability.  It  may  be 
possible  to  devise  an  international  regime 
which  obligates  states  to  declare  all  facilities 
engaging  in  the  production  of  certain 
controlled  agents  and  to  use  independent 
international  inspections  (like  the  IAEA)  to 
monitor  compliance.  However,  constructing 
mechanisms  for  the  resolution  of 
disagreements  in  the  event  of  alleged  non- 
compliance,  and  then  enforcing  sanctions  in 
the  event  of  validated  non-compliance  could 
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pose  difficult  challenges.  To  encourage 
states  to  become  parties  to  a  Biological 
Weapons  Convention  (BWE),  a  global 
infectious  disease  surveillance  program 
involving  the  BWC  members  could  be 
instituted. 

Radiological  Weapons  (RW)  are 
included  in  the  long-standing,  internationally 
accepted  definition  of  weapons  of  mass 
destruction.  Radiological  weapons  use  the 
radioactive  properties  of  nuclear  material, 
created  and  distributed  independently  from 
a  nuclear  explosion,  as  the  mechanism  for 
damaging  a  target  or  denying  access  to  an 
area.  The  39-nation  Conference  on  Disarm¬ 
ament  (CD),  following  a  U.S.  initiative 
presented  at  the  United  Nations  in  1976,  and 
a  joint  U.S. -Soviet  proposal  tabled  in  1979, 
has  been  seeking  for  more  than  a  decade  to 
negotiate  a  convention  prohibiting  RW. 
However,  during  this  time,  most  of  the 
energies  of  the  CD  have  been  focused  on 


negotiating  a  Chemical  Weapons  Conven¬ 
tion,  and  RW  negotiations  have  not  received 
much  serious  attention.  While  no  country  is 
known  to  possess  radiological  weapons  at 
present,  any  country  with  a  modest  nuclear 
program,  which  produces  a  sufficient  quan¬ 
tity  of  radioactive  isotopes  and/or  high-level 
radioactive  nuclear  waste,  has  an  inherent 
RW  capability. 

Concerns  have  been  expressed,  on 
the  one  hand,  that  it  would  be  difficult  to 
verify  a  RW  Convention,  and,  on  the  other 
hand,  that  a  vigorous  RW  verification 
regime  could  cost  more  and  risk  disclosing 
more  sensitive  information  than  it  would 
yield  in  terms  of  enhancing  international 
security,  in  general,  and  U.S.  security  in 
particular.  However,  a  RW  verification 
regime  could  be  built,  for  the  most  part,  on 
selected  existing  international  arrangements 
and  could  avoid  excessive  costs  and  security 
concerns. 
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The  interfaces  between  intelligence 
and  arms  control  are  evolving  with  the 
changing  international  security  environment. 
These  interfaces  provide  new  opportunities 
for  and  challenges  to  constructing  effective 
verification  regimes  for  future  multilateral 
and  regional  arms  control  measures.  Trends 
in  this  area  include: 

*  Future  verification  requirements  will 
focus  more  on  cooperative  measures 
and  less  on  NTM; 

*  Arms  control  and  counter¬ 
proliferation  will  be  more  politically 
driven  than  in  the  past; 

*  Intelligence  collection  and  analysis 
will  be  at  a  premium; 

*  Greater  attention  will  be  focused  on 
the  cost-effectiveness  of  verification 
regimes  and  monitoring  techniques; 

*  The  role  of  the  intelligence  com¬ 
munity  will  increase  as  a  means  for 


cuing  and  alerting  political 
authorities  to  potential  non- 
compliance  and  proliferation; 

There  is  an  increased  need  to  balance 
data  collected  by  human  intelligence 
(HUMINT)  with  data  collected  by 
technical  collection  methods;  and 

There  is  a  greater  need  to  address 
the  motivations  and  intended  results 
of  proliferation. 


The  Intellieence  -  Arms  Control  Relation¬ 
ship 

The  hostile  atmosphere  in  which  the 
SALT  and  ABM  treaties  were  negotiated 
required  that  verification  be  non-intrusive, 
yet  highly  effective.  It  was  within  this 
framework  that  the  intelligence  community 
(IC)  was  reluctantly  recruited  to  support 
compliance  monitoring  through  national 
technical  means  (NTM).  Prior  to  these 


13 


treaties,  monitoring  activities  were  driven  by 
other,  high-level  intelligence  requirements. 
With  SALT  and  ABM,  however,  monitoring 
activities  were  designed  to  fulfill  treaty- 
specific  requirements.  Indeed,  verification 
provisions  were  limited  by  the  capabilities  of 
NTM.  Over  time,  dissatisfaction  with 
Soviet  compliance  precipitated  new  efforts 
designed  to  place  qualitative  and  behavioral 
constraints  on  Soviet  modernization.  With 
these  new  demands,  it  became  clear  that 
NTM  alone  could  not  produce  satisfactorily 
high  levels  of  confidence  in  compliance 
monitoring. 

Cooperative  measures  were 
developed  to  increase  confidence  in 
negotiated  verification  regimes.  Recent 
agreements  (INF,  CFE,  START)  have  taken 
the  principle  of  cooperative  measures  to  an 
extreme  through  on-site  inspection  (OSI), 
exhibitions,  disclosures,  data  exchanges,  etc. 
In  so  doing,  novel  sources  of  information 
have  been  opened  --  creating  an  avalanche 
of  resource  management  requirements.  To 
exploit  fully  the  opportunities  created  by 
intrusive  cooperative  measures,  new  players, 
such  as  the  On-Site  Inspection  Agency 
(OSIA)  were  created  to  support  compliance 
monitoring.  As  a  result,  monitoring 
operations  have  became  more  than  a  by¬ 
product  of  other  intelligence  activities. 

Looking  to  the  future,  the  challenge 
for  the  IC  is  to  preserve  access  to  the  infor¬ 
mation  available  under  cooperative 
measures,  even  as  the  concerns  that  drove 
these  requirements  become  less  relevant.  In 
more  open  circumstances  and  with  more 
permissive  verification  regimes,  new 
monitoring  systems  can  have  an  important 
role  to  play  in  the  areas  of  cuing  and  alert¬ 
ing  other  organizations  of  potential  non- 
compliance  or  threatening  technology 


developments. 

Non-Proltferation  and  Intelligence 

Intelligence  Community  efforts  at 
cuing  and  alerting  are  directly  related  to 
counter-proliferation.  The  Gulf  War  raised 
serious  doubts  about  the  NPT  regime  and 
brought  the  issue  of  proliferation  to  the  fore 
of  public  attention.  In  this  context,  the  IC 
may  have  an  important  role  to  play  in 
designing  new  means  of  overcoming  the 
deficiencies  of  the  current  NPT  monitoring 
regime.  In  reassessing  counter-proliferation 
strategies  and  methodologies  to  fit  a  world 
characterized  by  "instant"  proliferation 
threats  in  the  republics  of  the  former  Soviet 
Union,  the  reality  of  clandestine  nuclear 
programs,  and  de  facto  nuclear  weapons 
states,  such  as  Israel,  Pakistan,  and  India, 
the  following  issues  should  be  addressed: 

*  Are  the  right  questions  being  asked? 
Is  a  test  ban  relevant  outside  the 
U.S. -Russian  context? 

*  Are  the  United  States  and  the  inter¬ 
national  community  focused  on  the 
proper  framework?  Robert  Gates, 
U.S.  Director  of  Central  Intelligence 
has  explained  the  failure  to  detect 
Iraqi  nuclear  ambitions  as  the  result 
of  a  misplaced  focus  on  Iran.  Could 
the  same  mistake  be  taking  shape  in 
the  case  of  India  and  Pakistan? 

*  After  proliferation,  then  what?  The 
traditional  assumptions  regarding 
proliferation  have  been  based  on  the 
logic  that  the  more  nations  that  have 
the  power  to  trigger  a  nuclear  war, 
the  greater  the  chance  that  some 
nation  might  use  this  power  in  "haste 
or  blind  folly."  This  logic  overlooks 
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the  possibility  that  small  powers  may 
use  nuclear  weapons  in  a  calculated 
way  to  advance  regional  and  global 
interests,  e.g.,  calculated  catalytic 
wars. 

*  Are  longer  term  intelligence  project¬ 
ions  being  sacrificed  to  short-term 
assessments?  What  are  the  long¬ 
term  strategic  goals  of  proliferants 
like  North  Korea  or  India? 

In  addressing  these  questions,  greater 
attention  should  be  focused  on  the  decision¬ 
making  processes  in  the  countries  of  con¬ 
cern.  Such  an  approach  would  complement 
OSI  and  NTM  by  drawing  on  data  acquired 
through  both  means  and  employing  the 
analytical  methodology  of  adversarial 
analysis.  In  order  to  accomplish  this  object¬ 
ive,  proliferant  supply  and  demand 
motivations  must  be  understood;  non-se- 
quential  acquisition  of  weapon/sensor  system 
components  must  be  guarded  against;  and 
changing  signature  data  bases  must  be  as¬ 
sessed. 

In  addition,  there  are  many 
similarities  between  arms  control  verification 
activities  and  monitoring  counter¬ 
proliferation  efforts.  Indeed,  the  potential 
for  intelligence  to  detect  new  forms  of 
proliferation  is  great,  provided  the  IC  is  able 
to  redirect  some  assets  in  the  direction  of 
HUMINT  and  analysis,  while  preserving  its 
current  NTM  capabilities.  However,  one 
important  difference  between  verification 
and  intelligence  monitoring  efforts  is  that  the 
former  takes  place  in  a  cooperative  environ¬ 
ment  whereas  the  latter  takes  place  in  a 
clandestine,  and  sometimes  hostile,  environ¬ 
ment.  That  said,  the  technological  re¬ 
quirements  of  the  two  activities  may  be 
similar.  These  similarities  include  non¬ 


destructive  assay,  environmental  sampling, 
satellite  surveillance,  and  training  and  sup¬ 
port. 

Through  efforts  like  the  ones  outlined 
above,  the  IC  can  support  the  work  of  the 
limping  International  Atomic  Energy  Agency 
(IAEA)  regime.  However,  institutional 
road-blocks  must  first  be  overcome.  Simply 
put,  the  IAEA  is  an  institution  with  a  role 
but,  as  was  made  clear  after  the  Gulf  War, 
has  little  means  to  accomplish  its  role. 
Conversely,  the  IC  is  an  organization  with 
highly  capable  resources,  but  unable  to  act 
in  a  lead  role  on  the  international  stage. 
Closer  cooperation  between  the  IAEA  and 
the  IC  could  be  facilitated  through  coord¬ 
ination  and  information  exchange,  such  as: 

*  tipoffs  of  undeclared  activities; 

*  assistance  with  translating  seized 
documents; 

*  assistance  with  sample  analysis; 

*  assistance  with  technical  assessment 
of  seized  equipment;  and 

*  assistance  in  verifying  decla¬ 
rations. 

However,  given  the  political  nature 
of  current  counter-proliferation  initiatives 
and  lacking  a  cohesive  U.S.  Government 
counter-proliferation  organization,  as  well  as 
a  clearly-articulated  U.S.  policy  on  counter¬ 
proliferation,  direction  to  the  intelligence 
community  and  others  will  probably  remain 
sporadic  and  uncoordinated. 

Con£ress  and  Treaty  Verification 

Constitutionally,  the  U.S.  Senate 
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provides  advice  and  consent  during  the 
treaty  ratification  process.  However,  it  is  in 
a  position  to  influence  a  negotiated 
verification  regime  not  only  through  the 
treaty  ratification  process,  but  through  the 
budget  cycle  as  well.  Moreover,  the  House 
can  play  a  similar  role  during  the  ap¬ 
propriations  and  authorization  process. 

Furthermore,  because  of  the  time 
demands  put  on  most  Members  of  Congress, 
both  houses  tend  to  think  broadly  and  in¬ 
tuitively  about  arms  control.  This  equates  to 
the  following  Congressional  thought  process 
on  arms  control  verification:  undertaking  an 
arms  control  agreement  with  a  dangerous, 
hostile  adversary  will  require  a  more  strin¬ 
gent  verification  regime  than  agreements 
undertaken  with  more  benign  signatories. 

Following  this  line  of  reasoning,  it  is 
possible  to  discern  the  mood  of  Congress 
towards  arms  control  verification.  That  is, 
given  a  relatively  benign  former  Soviet 
Union,  verification  will  receive  less  attention 


and  less  funding)  than  in  the  past.  Similar 
ly,  while  proliferation  is  currently  the  focus 
of  much  attention,  it  will  never  approach  the 
level  of  threat  posed  by  a  unified, 
totalitarian  Soviet  Union  and  Warsaw  Pact. 
Tlierefore,  it  is  possible  that  as  defense 
spending  and  force  structures  are  reduced, 
the  need  for  air-tight  verification  regimes 
and  spending  on  intelligence  goes  up; 
nonetheless,  Congress  will  be  inclined  to 
reduce  all  expenditures  and  not  emphasize 
verification  over  other  issues. 

In  the  future.  Congressional  Mem¬ 
bers  are  unlikely  to  delay  treaty  ratification 
unless  there  is  an  egregious  problem  with  a 
treaty’s  provisions,  and  Congress  is  highly 
unlikely  to  push  for  more  stringent 
verification  requirements  than  proposed  by 
the  Executive.  In  sum.  Congress  will 
probably  cut  the  verification  budget  in  the 
short-term  future,  but  not  as  severely  as  the 
budgets  of  the  military  forces.  And, 
Congress  will  be  more  inclined  to  fund 
intelligence  resources  devoted  to 
proliferation  monitoring. 
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Analysis  of  recent  verification  efforts 
has  found  that  verification  technologies  can 
be  organized  into  three  distinct  functional 
areas:  mission  performance  technology, 
security  technology,  and  support  technology. 
All  three  functions  must  operate  adequately 
and  in  a  coordinated  manner,  because  a 
failure  in  any  one  area  can  prevent  the 
effective  use  of  the  others,  jeopardizing  the 
verification  mission.  For  example,  if 
security  technology  is  ineffective  in  deter¬ 
ring  and  countering  adversarial  spoofing 
efforts,  the  effectiveness  of  the  mission 
performance  technology  is  rendered  ir¬ 
relevant. 

In  addition,  all  three  functional  areas 
must  take  user  requirements  into  con¬ 
sideration  in  both  technology  design  and 
development  to  ensure  effective  operability 
in  the  field.  Based  on  user  experience  in 
on-site  inspections,  priorities  regarding 
design  criteria  include: 

*  Effectiveness  in  providing  data  that 

meet  the  test  of  evidence; 


*  Reliability  and  maintainability; 

*  Portability;  and 

*  Applicability  to  specific  provisions  of 
an  agreement,  including  reciprocity 
of  inspection  rights  and  techniques, 
intrusiveness  of  inspection  procedures 
and  techniques, precedents  that  might 
affect  future  negotiations  and 
verification,  and  exportability  of  the 
technology  used. 

Moreover,  end  users  (i.e.,  inspectors 
and  intelligence  analysts)  should  have  a 
substantial  involvement  in  the  design, 
development,  and  selection  of  verification 
technologies  from  their  inception  in  order  to 
ensure  that  they  will  prove  useful  and  effec¬ 
tive  in  the  field. 

Experience  in  Iraq  has  shown  that  it 
is  important  to  avoid  "mirror-imaging"  an 
inspectee’s  thinking  and  actions  when  per¬ 
forming  and  assessing  verification  and 
inspection  activities.  Assuming  that  the 
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inspectee  will  act  as  a  rational  actor  can 
result  in  important  non-compliance  evidence 
being  overlooked  or  misinterpreted. 
Second,  inspectors  and  verification  policy¬ 
makers  must  recognize  that  other  parties 
"learn  lessons"  from  previous  U.S.  and 
Western  verification  and  inspection  ex¬ 
perience.  This  includes  both  the  inspectees 
and  third  parties  observing  established 
methods  and  their  results.  A  concerted, 
systematic  effort  should  be  made  to 
understand  what  lessons  other  nations  might 
be  drawing  from  past  verification  efforts  in 
order  to  anticipate  potential  counter¬ 
measures  in  the  future. 

There  are  also  lessons  to  be  drawn 
from  the  weapons  design  community.  These 
experiences  focus  on  the  inherent  tension 
between  gathering  information  required  to 
verify  compliance  and  the  need  to  protect 
national  security  information  not  needed  for 
such  verification.  The  goal  of  both  future 
verirication  regime  negotiations  and 
verification  technology  designs  should  be  the 
maximization  of  treaty  compliance-related 
information  collection  and  the  minimization 
of  verification  intrusiveness. 

There  are  at  least  two  other  types  of 
unintended  information  losses  which  deserve 
concern.  First,  information  that  might  assist 
the  inspecting  party  (or  a  third  party  given 
access  to  such  information)  in  proliferating 
weapons  of  mass  destruction  should  be 
actively  protected  in  the  construction  and 
implementation  of  future  verification 
regimes.  Second,  commercial  secrets  may 
also  be  put  at  risk  by  verification  activities, 
making  the  limitation  of  verification 
intrusiveness  important  even  among  military 
allies. 

The  best  means  of  limiting  such 
intrusiveness  is  to  select  verification  re¬ 


quirements,  goals  and  methods  from  the 
outset  of  the  negotiation  of  an  arms  control 
agreement  that  will  permit  effective 
verification  of  treaty  compliance  without  the 
use  of  highly  intrusive  technologies  or 
inspection  regimes.  This  concern  needs  to 
be  highlighted  early  in  the  arms  control 
policy  and  negotiation  process. 

Emerging  Lessons  in  On-site  Inspection 

As  in  the  case  of  the  inspections  in 
Iraq,  on-site  inspections  work  well  in  the 
detection  of  non-compliance  with  an 
agreement,  if  inspectors  are  properly 
selected  and  trained.  However,  detection  of 
violations  does  not  automatically  allow 
correction  of  the  identified  non-compliance 
problems. 

Second,  future  emphasis  is  likely  to 
be  placed  on  low-cost,  low-tech  on-site 
inspection  regimes  and  technologies,  in  part 
because  more  multilateral  agreements  are  to 
be  expected,  and  in  part  because  future 
standards  of  compliance  may  be  lower  than 
those  required  in  the  U.S. -Soviet  context. 

However,  costs  and  standards  as¬ 
sociated  with  proposed  verification  regimes, 
dominated  by  inspections  and  their  attendant 
technologies,  may  fluctuate  as  a  function  of 
the  level  of  international  tension  among  the 
signatories  to  an  agreement.  In  some  cases, 
more  costly  verification  methods  and  tech¬ 
nologies  may  be  more  likely  to  be  accepted 
(and  perhaps  demanded)  in  situations  where 
agreements  are  negotiated  between  or  among 
actively  hostile  or  adversarial  parties. 

The  Iraq  experience  pointed  out  the 
difficulties  inherent  in  effectively  performing 
and  assessing  on-site  verification  activities 
when  the  inspectee  is  a  recalcitrant  violator. 
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On-site  inspections  were  critical  in  the  Iraqi 
case;  nevertheless,  national  technical  means 
and  aerial  surveillance  proved  to  be 
extremely  useful  adjuncts  to  on-site  inspec¬ 
tion  activities.  In  addition,  the  combination 
of  remote  sensors  and  on-site  inspections  in 
a  coordinated  verification  effort  reduced 
dramatically  the  estimated  number  of  on-site 
inspections,  while  improving  the  accuracy 
and  precision  of  the  veritication  effort. 
Furthermore,  it  became  apparent  that  sen¬ 
sors  alone  cannot  substitute  for  challenge 
inspections  properly  cued  and  performed. 

Equally  significant,  the  Iraq  ex¬ 
perience  illustrated  the  importance  of  en¬ 
suring  that  inspection  teams  avoid  depen¬ 
dence  on  the  inspectee  for  basic  operational 
needs,  such  as  food,  transportation,  com¬ 
munications,  etc.  Also,  persistent  and 
consolidated  high-level  political  support  of 
on-site  inspection  teams’  rights  and  respon¬ 
sibilities  played  a  critical  role  in  gaining 
access  to  sites  and  materials  in  Iraq. 

In  the  future,  parties  to  treaties  must 
recognize  the  risks  of  reciprocity  in 
verification  provisions,  and  should  consider 
specifically  the  inability  to  "live  with"  cer¬ 
tain  elements  proposed  by  one’s  negotiators 
(e.g.,  anytime,  anywhere  on-site  verification 
of  the  Chemical  Weapons  Convention  as 
originally  proposed  by  the  United  States). 

In  addition,  in  democratic  countries 
there  are  risks  involved  with  intrusive  and 
pervasive  verification  regimes,  which  por¬ 
tend  conflict  between  a  nation’s  treaty 
obligations  and  the  rights  of  its  citizens. 
For  example,  in  the  United  States  the  Fourth 
Amendment  of  the  Constitution  provides  for 
a  "reasonable  expectation  of  privacy,"  which 
means  that  the  Constitution  protects  the 
sanctity  of  private  homes  more  vigorously 


than  that  of  commercial  facilities,  and  that 
methods  such  as  remote  sensing  may  be 
employed  if  such  sensing  is  not  considered 
to  be  a  "search."  The  Supreme  Court  has 
found  that  remote  sensing  does  not  constitute 
a  search  if,  and  only  if,  it  can  detect  a 
violation  of  the  law.  Thus,  if  an  on-site 
inspection  regime  focuses  on  government 
and  commercial  facilities  and  relies  on 
technologies  that  can  only  detect  treaty 
compliance-related  data,  most  Constitutional 
problems  can  be  avoided. 

Observations 

The  design  of  future  verification 
regimes  and  the  requirements  determining 
those  regimes  should  take  account  of  the 
following  considerations: 

*  "Mirror-imaging"  an  inspectee’ s 
planning  can  be  dubious; 

*  Hostile  environments  pose  many 
operational  difficulties  in  performing 
verification  activities; 

*  Weigh  carefully  the  trade-offs  bet¬ 
ween  desired  data  collection  and 
undesirable  intrusiveness; 

*  Examine  the  implications  of  the 
domestic  burdens  of  implementation, 
such  as  security  risks,  costs,  and 
legal  matters; 

*  Assess  the  probabilities  and 
implications  of  a  cooperative  treaty 
participant(s)  becoming  an  un¬ 
cooperative,  recalcitrant  violator;  and 

*  Ambiguous  indicators  of  non- 
compliance  are  more  difficult  to 
adjudicate  than  clear  violations. 
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Traditionally  a  forgotten  aspect  of 
arms  control,  non-proliferation  has  seen  an 
unprecedented  amount  of  attention  lately. 
This  new  focus  is  due,  in  part,  to  the 
revelations  of  Iraq’s  progress  towards 
development  of  nuclear  weapons,  the  Soviet 
nuclear  break-up,  and  the  post-Cold  War 
search  for  new  military  rationales.  In  for¬ 
mulating  a  new  non-proliferation  agenda,  a 
number  of  challenges  and  opportunities  must 
be  addressed. 

"Thinkim  Riehf’  About  Proliferation 

Proliferation  is  a  problem  with  mul¬ 
tiple  dimensions,  be  they  political,  military, 
or  economic.  To  address  these  dimensions, 
the  United  States  has  developed  a  loose 
collection  of  measures,  such  as  export 
controls  and  security  guarantees.  Yet,  there 


is  no  single  coherent  "non-proliferation 
policy."  Undertaking  a  systems  approach  to 
the  problem,  that  is,  examining  the  relation¬ 
ship  between  these  dimensions  and  respon¬ 
ses,  could  improve  policy  coordination. 
One  way  of  introducing  more  analytical 
rigor  into  the  U.S.  coordination  process 
would  be  to  issue  an  annual  "Proliferation 
Net  Assessment,"  which  could  serve  as  an 
interagency  mechanism  for  discussing 
proliferation  threats  as  well  as  diplomatic 
and  economic  levers.  The  creation  of  a 
single  repository  in  the  U.S.  Government 
for  non-proliferation  measures  also  would 
help  produce  a  more  coordinated  response. 

As  part  of  a  more  integrated  inter¬ 
national  policy  approach,  the  United  States 
may  also  need  to  take  up  the  defense  plan¬ 
ning  implications  of  more  widespread 
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proliferation.  For  example,  how  would  the 
U.S.  and  coalition  response  to  Iraq’s  in¬ 
vasion  of  Kuwait  have  changed  if  Saddam 
Hussein  had  had  nuclear  weapons  in  his 
possession  at  the  time?  Would  the  threat  of 
a  U.S.  amphibious  assault  have  lost  its 
credibility  in  such  a  situation?  How  will  the 
United  States  respond  to  future  threats  of 
weapons  of  mass  destruction  in  the  Third 
World? 

The  Intelligence  Dimension 

Intelligence  is  the  foundation  for 
countering  proliferation,  from  export 
controls  to  defense  responses.  Despite  this 
pivotal  role,  however,  resource  constraints 
on  intelligence  resources  are  likely  to  grow. 
This  points  to  the  need  to  make  more  effec¬ 
tive  use  of  those  resources  on  hand.  One 
way  to  do  so  is  to  avoid  analytic  pitfalls, 
such  as  the  formation  of  a  rigid  mind-set 
regarding  countries  of  proliferation  concern. 
Iraq  provides  a  useful  reminder  of  how  a 
proliferator’s  capabilities  can  be  underes¬ 
timated.  It  also  underscores  the  need  to 
focus  more  on  "back  end"  proliferation 
issues,  such  as  the  development  of  advanced 
nuclear  weapons,  delivery  systems,  com¬ 
mand  and  control  arrangements,  and 
doctrine. 

Proliferation  Risks  of  the  Soviet  Nuclear 
Break-Up 

Despite  the  recent  signing  of  the 
Lisbon  protocol,  which  will  leave  Russia  as 
the  sole  inheritor  of  the  former-Soviet 
nuclear  arsenal,  there  is  still  considerable 
uncertainty  regarding  the  intentions  of 
Ukraine.  A  new  political  bloc  has  emerged 
there,  comprised  of  the  military  and  former- 
communists.  This  group  adheres  to  Cold 
War  thinking  regarding  nuclear  strategy  and 


the  military’s  role  in  politics.  Its  emergence 
coincides  with  Ukraine’s  attempts  to  achieve 
greater  administrative,  technical,  and 
physical  control  over  the  nuclear  weapons 
stationed  on  its  soil. 

Should  Ukraine  fail  to  relinquish  its 
nuclear  capability,  it  will  spark  a  major 
crisis  in  the  non-proliferation  regime,  with 
implications  for  stability  and  the  wider 
spread  of  nuclear  weapons.  At  this  point, 
Russia  alone  cannot  ensure  non-proliferation 
in  the  former-Soviet  Union.  Support  from 
the  international  community  is  needed. 
Still,  Moscow  can  help  reduce  Ukraine’s 
incentives  for  retaining  a  nuclear  capability 
by  assuring  it  that  Russia  poses  no  threat  to 
it. 

The  Regional  Dimension 

Greater  attention  needs  to  be  focused 
on  the  regional  security  drivers  of 
proliferation.  Establishing  a  political 
dialogue  between  and  among  adversaries  is 
the  first  step.  With  that,  both  confidence¬ 
building  measures  and  other  forms  of 
regional  arms  control  can  be  pursued.  In 
the  Middle  East,  for  example,  such  modest 
measures  can  help  lay  the  conceptual  foun¬ 
dation  for  detente. 


Global-ReBional  Linkages 

New  global  initiatives  may,  in  some 
cases,  reinforce  regional  arms  control  ef¬ 
forts,  both  in  terms  of  raising  proliferation 
barriers  and  disincentives.  For  example, 
export  control  regimes  could  be  bolstered  if 
more  suppliers  were  to  join.  Similarly,  the 
production  of  weapons-grade  fissile  material 
could  be  de-legitimized  through  the  ap¬ 
plication  of  "no-  enrichment  or  reprocessing 
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zones."  The  creation  of  an  international 
plutonium  storage  facility  could  help  further 
reduce  the  chances  of  diversion.  As  ges¬ 
tures  of  good  faith,  the  United  States  and 
Russia  could  deposit  some  of  the  plutonium 
hrom  their  dismantled  weapons  in  such  a 
facility.  Washington  and  Moscow  also 
might  help  de-legitimize  nuclear  testing  by 
accepting  new  testing  constraints  of  their 
own. 

Role  of  the  Security  Council 

Building  on  its  role  in  the 
denuclearization  of  Iraq,  the  United  Nations 
Security  Council  could  make  a  substantial 
contribution  to  global  non-proliferation 
efforts.  That  contribution  could  range  from 
mustering  political  support  for  International 
Atomic  Energy  Agency  (IAEA)  challenge 
inspections  to  providing  backing  for  military 
action  against  a  proliferator.  In  order  to 
preserve  flexibility,  the  exact  details  of  the 
Council’s  response  need  not  be  set  in  ad¬ 
vance.  However,  it  is  important  to  put  in 
place  new  procedures  that  would  help  create 
the  expectation  that  the  Council  would  take 
action.  Additionally,  the  Security  Council 
could  be  used  to  help  conform  the  various 
non-proliferation  verification  regimes  (e.g., 
IAEA,  Chemical  Weapons  Convention, 
etc.). 

A  Few  Other  Issues 

As  the  1995  NPT  review  conference 
approaches,  a  re-examination  of  negative 


security  assurances  is  warranted.  With 
France  and  China  joining  the  NPT,  there  is 
an  historic  opportunity  to  strengthen  the 
existing  U.S.  policy  statement  not  to  use 
nuclear  weapons  against  non-nuclear 
weapons  states  party  to  the  Treaty.  At  the 
same  time,  chemical  and  biologicsd  weapons 
threats  could  call  for  the  retention  of  an 
escalatory  option.  A  comprehensive  nuclear 
test  ban  (CTB)  also  will  be  a  topic  of  dis¬ 
cussion  at  the  review  conference.  In 
addresssing  the  CTB  issue,  a  number  of 
trade-offs  must  be  considered.  For 
example,  in  joining  a  CTB,  the  United 
States  could  strengthen  its  hand  in 
confronting  proliferants.  Yet,  this  could 
come  at  the  expense  of  ensuring  the 
flexibility,  safety  and  reliability  of  the  U.S. 
nuclear  stockpile. 

As  witnessed  by  the  nuclear  roll-back  suc¬ 
cesses  in  Argentina,  Brazil,  and  South 
Africa,  countries  change,  leaders  change, 
and  leaders  change  their  minds.  The  goal  of 
non-proliferation  efforts,  therefore,  is  to  buy 
time  to  permit  the  political  climate  to 
change.  This  process  can  be  assisted  by 
lessening  regional  conflicts  and  putting  in 
place  regional  security  structures.  At  the 
same  time,  it  is  important  to  maintain  global 
non-proliferation  norms  and  institutions. 
For  all  these  efforts,  however,  the  United 
States  must  ensure  that  its  forces  are  ade¬ 
quately  prepared  to  meet  the  threat  of  a 
more  proliferated  world. 
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In  the  changing  arms  control  environ¬ 
ment,  critical  questions  concerning  both 
cooperative  and  enforced  verification  must 
be  addressed;  What  needs  to  be  verified? 
What  kinds  of  technologies  will  the 
provisions  of  future  treaties  require?  And  of 
utmost  importance,  how  will  the  policy 
community  and  the  technology  community 
coordinate  their  activities  on  verification 
technology  in  the  future?  In  considering 
these  questions,  specific  attention  must  be 
paid  to  the  following  issues: 


How  should  resources  be  spent  on 
verification  technology  in  the  future? 

What  institutions  and  processes 
should  be  used  to  develop  tech¬ 
nology? 

How  can  flexibility  and  coordination 
be  enhanced  to  increase  the  efficien¬ 
cy  of  industry  in  the  verification 
technology  research  and  development 
process? 


What  should  be  the  balance  between 

intrusiveness  and  cost-effectiveness?  The  Verification  Equation 


What  strategies  should  be  used  in  Requirements  for  verification  tech- 

developing  verification  technologies?  nology  need  to  be  better  defined  and 

translated  into  research  and  development 
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programs.  In  the  past  decade,  the  position 
of  the  United  States  was  that  no  form  of 
arms  control  is  beneficial  unless  fully 
verifiable.  Policy  makers  asked,  "What 
needs  to  be  verified  and  at  what  cost?"  In 
addition,  research  and  development  planning 
horizons  were  short,  and  it  was  not  uncom¬ 
mon  for  a  verification  requirement  to 
materialize  at  the  final  stage  of  negotiations. 
However,  due  to  a  variety  of  circumstances, 
there  has  been  a  forced  reassessment  of 
verification  strategies. 

The  objectives  in  formulating  and 
developing  verification  strategies  should 
focus  on  the  following  criteria; 

*  Confidence  in  verification  measures; 

*  Compliance  objectives; 

*  Prevention  of  cheating  (spoofing); 

*  Confidence  and  security-building 
measures  to  aid  in  stability; 

*  Pressures  against  deviant  behavior; 

*  R&D  costs  associated  with 
monitoring  equipment; 

*  Acquisition  and  procurement  proces¬ 
ses; 

*  Operations  and  maintenance  of 
monitoring  equipment; 

Costs  associated  with  infrastructure, 
analysis,  and  inspection; 

*  Technological  risks; 

*  Counter-intelligence  risks;  and 


*  Risks  of  divulging  proprietary  infor¬ 
mation. 

In  addition,  factors  to  be  considered 
in  improving  the  coordination  of  resources 
in  the  verification  technology  research  and 
development  process  are: 

*  Identifying  treaty  limits; 

Deriving  monitoring  requirements; 

*  Identifying  observables  associated 
with  monitoring; 

*  Analyzing  observables; 

*  Identifying  and  analyzing  means  of 
exploiting  observables; 

*  Technology  surveys; 

*  Evaluating  results  of  surveys;  and 

*  Developing  and  adjusting  research 
requirements. 

Applications  of  Commercial  Satellite 
Imaeerv  in  Arms  Control  Monitoring 

The  use  of  commercial  satellite 
imagery  (CSI)  to  monitor  compliance  with 
arms  control  agreements  provides  an 
interesting  opportunity  in  the  arms  control 
verification  community.  Several  tech¬ 
nologies,  such  as  electro-optical,  synthetic 
aperture  radar  and  multi-spectral  CSI  may 
be  useful  in  treaty  monitoring  and  con¬ 
fidence  building. 

Considerations  for  using  CSI  in 
monitoring  compliance  under  arms  control 
treaty  verification  provisions  include: 
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Identifying  observables  CSI  are  able 
to  detect; 


* 


*  Determining  CSI  collection  re¬ 
quirements,  taking  into  account  Open 
Skies  and  other  relationships  among 
CSI  capabilities; 

*  Estimating  the  costs  for  purchasing 
CSI  resources  and  processing  and 
interpreting  CSI  collected  data;  and 

*  Evaluating  implications  of  relying  on 
commercially  available  sources  to 
meet  national  security  requirements, 
and  assessing  changes  in  the  inter¬ 
national  arena  which  may  facilitate 
the  use  of  CSI. 

Open  Skies  Treat/:  Imaein^  Radar  Tech- 
noloev  Issues 

The  Open  Skies  Treaty  was 
negotiated  to  increase  and  strengthen  con¬ 
fidence  through  transparency  measures.  The 
sharing  of  data,  equipment  and  data 
products,  and  the  inspection  of  equipment 
are  requirements  of  the  Treaty.  However, 
in  considering  the  sharing  of  synthetic  aper¬ 
ture  radar  (SAR)  data  with  treaty  parties,  the 
United  States  should  consider  cost  and 
export  restrictions  versus  performance  re¬ 
quirements  so  as  not  to  jeopardize  U.S. 
strategic  technology  capabilities. 

In  addition,  judging  required  levels 
of  technology  for  veriEcation  is  an  impor¬ 
tant  aspect  in  considering  the  use  of  SAR  for 
arms  control  applications  to  arrive  at  a 
balance  between  the  need  for  timely  infor¬ 
mation  and  cost-effectiveness. 

However,  since  the  arms  control 
policy  community  is  many  times  segmented 


from  important  national  technical  capabilities 
such  as  SAR,  it  is  important  for  policy¬ 
makers  and  technologists  to  attempt  to 
coordinate  potential  verification  re¬ 
quirements  with  technology  capabilities. 
This  coordination  might  best  be  ac¬ 
complished  in  the  planning  stages  of 
negotiations  and  during  the  negotiations 
themselves. 

Acoustic  Resonance  Spectroscopy  in  Arms 
Control  Monitoring 

Acoustic  Resonance  Spectroscopy 
(ARS)  can  provide  the  arms  control 
verification  community  with  non-destructive 
techniques  for  use  in  verifying  compliance 
with  treaty  provisions. 

The  ARS  principle  is  based  on  the 
phenomena  that  every  solid  object  has 
modes  of  acoustic  resonance.  Through 
research,  it  has  been  discovered  that  similar 
objects  demonstrate  similar  acoustic 
resonance.  However,  in  the  monitoring  of 
weapons  and  weapons  systems,  there  is  a 
clear  difference  in  acoustic  resonance  be¬ 
tween  solid-filled  and  liquid-filled  projec¬ 
tiles.  Advantages  of  ARS  technologies  are 
that  only  a  relatively  small  amount  of  equip¬ 
ment  is  needed  to  perform  monitoring  ac¬ 
tivities  in  the  field.  In  addition,  ARS  is 
easy  to  operate,  and  it  has  a  high-level  of 
non-intrusive  accuracy. 

Therefore,  ARS  might  prove  useful 
in  monitoring  chemical  weapons  stockpiles 
if  integrated  with  other  monitoring  tech¬ 
niques,  such  as: 

*  Visual  observation; 

Weighing  or  use  of  pulse-echo  acous¬ 
tics  to  determine  fill  levels; 


*  Neutron  interrogation  to  determine 
composition  of  fills;  and 

*  Sampling  of  destroyed  munitions. 

However,  ARS  has  some  advantages 
over  the  above  techniques,  such  as: 

*  Less  intrusive  than  pulse-echo  acous¬ 
tics; 

*  Does  not  present  a  radiation  hazard 
like  neutron  interrogation; 

*  Not  time-intensive  and  does  not 
present  environmental  and  safety 
hazards  like  destructive  methods; 

*  Difficult  to  spoof;  and 

*  Portable,  easy  to  operate,  cost-effec¬ 

tive,  and  reliable. 

Usin^  Gravity  to  Monitor  Anns  Control 
Treaties 

Gravity  gradiometer  technology  can 
be  useful  as  an  arms  control  monitoring 
technique  by  measuring  the  effect  of  gravity 
on  observable  objects.  During  the  research 
and  development  phase,  gravity  gradiometer 
technology  has  been  demonstrated  to  be  able 
to  distinguish  between  dual-use  items,  count 
warheads,  and  distinguish  between  high- 
explosive  and  chemically  armed  weapons. 
However,  early  models  of  this  technology 
are  expensive,  though  final  costs  are  depen¬ 
dent  on  the  results  of  additional  work  in  the 
demonstration/validation  phase  and 
prototype  development.  Advantages  to  this 
technology  are  that  it  is  non-intrusive,  dif¬ 
ficult  to  spoof,  and  is  comparatively  ac¬ 
curate. 


Taeeinf  Technolofies  and  Applications 

Tags  and  seals  can  take  many  forms 
in  arms  control  verification.  The  following 
is  a  listing  of  some  of  the  types  of  tags 
based  on  off-the-shelf-technology,  which  are 
available  for  use  in  current  and  future 
veritication  regimes: 

*  Reflective  Particle  Tags 

*  Non-linear  Junctions 

*  Cobra  Seals 

*  Secure  Loop  Inspectable  Tags/Seals 

*  Passive  Tamper  Indicating  Loop 
Seals 

*  Ultra-sonic  Intrinsic  Tags 

*  Electronic  Identification  Devices 

*  Micro-videography 

*  Optical  Encoding 

*  Secure  Registration  Systems 

However,  the  use  of  tags  may  be 
more  effective  in  arms  control  regimes 
which  track  or  verify  the  existence  of  a 
relatively  small  number  of  weapons,  since 
each  tagged  piece  of  treaty  limited  equip¬ 
ment  (TLE)  must  be  accounted  for,  as  in 
START.  That  is,  using  tags  in  the  CFE 
Treaty  may  prove  to  be  an  overwhelming 
task  since  there  are  several  thousand  TLEs 
to  be  verified.  Hence,  if  one  or  two  or  even 
ten  tagged  tanks  are  missing,  the  accounting 
problems  (and  resulting  political  fallout) 
may  prove  to  be  greater  than  the  potential 
military  significance  of  the  missing  items. 
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The  use  of  aerial  monitoring  can  be 
useful  in  verifying  compliance  with 
agreements  limiting  chemical  weapons  by 
enhancing  on-site  inspections  in  the  fol¬ 
lowing  ways: 

*  Serves  as  a  deterrent  to  cheating  or 
deception; 

*  Familiarizes  inspectors  with  sites 
prior  to  inspection  via  photographs; 

*  Responds  quickly  to  time  urgent 
situations  when  OSI  teams  cannot; 

*  Uncovers  clandestine  sites  and  cues 
inspections; 

*  Obtains  images  in  inclement  weather; 
and 

*  Serves  as  a  confidence-building 
measure  in  and  of  itself. 

Several  sensor  technologies  are 
applicable  to  aerial  monitoring,  the  most 
obvious  being  aerial  photography. 
However,  aerial  imaging  is  not  confined  to 
the  visible  spectrum.  Multi-spectral, 
infrared,  thermal  infrared,  and  radar  tech¬ 
nologies  can  also  be  used  in  aerial 
monitoring.  Both  high-resolution  images  of 
individual  sites  and  low-resolution  sweeps  of 
terrain  to  identify  potential  sites  for  inspec¬ 
tion  might  be  useful  to  the  international 
inspectorate.  And  in  some  cases,  inspectors 
might  use  multi-spectral  imagery  to  look  for 
vegetation  stress,  which  is  an  indicator  of 
chemical  activity. 


In  addition  to  imagery,  air  sampling 
systems  can  be  mounted  on  aircraft  as  a 
supplementary  tool.  Gas  chromatography 
coupled  with  either  fourier-transform 
infrared  (FTIR)  devices  or  mass 
spectrometers  can  identify  chemicals  in 
picogram  quantities.  In  addition,  software 
controlling  these  devices  can  be  designed  to 
screen  out  chemicals  irrelevant  to  the 
Chemical  Weapons  Convention  (CWC),  thus 
protecting  proprietary  data. 

In  the  short-term,  several  remote¬ 
sensing  aerial  imaging  techniques  should  be 
available.  Light  detection  and  ranging 
(LIDAR)  and  passive  FTIR  sensors  can 
potentially  detect  chemicals  from  several 
kilometers  away.  Moreover,  differential 
absorption  LIDAR  techniques  "^an  detect 
concentrations  in  the  parts-per-million  range 
from  one  kilometer  distances. 

Under  current  CWC  provisions,  the 
application  of  aerial  sensors  might  be  most 
useful  in  monitoring  CW  production  plants. 
Closed  production  facilities  can  be 
monitored  from  the  air.  Any  significant 
thermal  signature  could  be  a  trigger  for  an 
on-site  inspection.  Likewise  under  the 
CWC,  a  nation’s  Single  Small-Scale  Facility 
could  be  a  likely  object  of  aerial  monitoring. 
Since  the  Single  Small-Scale  Facility  would 
be  dormant  most  of  the  year,  the  inspec¬ 
torate  could  use  aerial  monitoring  to  verify 
the  declared  production  schedule. 

In  each  of  these  applications,  aerial 
monitoring  would  be  a  supplement  to,  not  a 
replacement  of,  OSI.  Aerial  monitoring  can 
reduce  the  number  of  inspections,  and  can 
act  as  a  filter,  directing  OSI  to  high-risk 
facilities. 
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Phast  U>€xelffpm^nf  q/q  CW-Yfrifi((ifiQn 

Expert  System 

Development  of  a  Chemical  Weapons 
Verification  ^pert  System  is  designed  to 
provide  a  predictive  model  that  can  deter¬ 
mine  the  likely  locations  and  concentrations 
of  chemicals  released  from  a  production  site 
for  variable  periods  after  production  has 
ceased.  The  impetus  for  this  work  has  been 
the  development  of  a  means  to  conduct 
sampling  more  efficiently  under  the 
provisions  of  current  proposals  for  a  CWC 
challenge  inspection  regime. 

The  model  focuses  on  stack  emis¬ 
sions,  and  can  accomodate  fugitive  emis¬ 
sions.  A  source  not  considered  in  the  model 
is  effluent  discharges.  This  can  be  a  sig¬ 
nificant  source  of  signature  chemicals.  In 
fact,  if  a  CW  facility  does  have  effluent 
discharges,  these  discharges  can  contain 
concentrations  of  signature  chemicals  several 
orders  of  magnitude  higher  than  stack  emis¬ 
sions. 

The  model  adapts  stack  dispersion, 
chemical  deposition,  and  chemical 
degradation  mt^els  to  accommodate  hourly 
meteorological  data  for  a  period  of  up  to  a 
year  in  a  single  model.  The  two  most 
significant  variables  in  determining  the 
results  are  stack  height,  air  stability,  and 
wind  direction.  The  dispersion  model  re¬ 
quires  accurate  meteorological  data  for  the 
period  of  interest.  The  model  is  based 
primarily  on  a  U.S.  Environmental  Protec¬ 
tion  Agency  model  designed  for  complex 
industrial  sites,  and  can  handle  some 
complicated  terrain  situations.  While  the 
model  is  operational,  further  work  is  in 
progress  to  develop  a  more  generic  model 
that  requires  less  site-specific  data. 


Yield _ Vfrifif(itwn _ oC _ Non-standard 

Underground  Nuclear  Weapons  Tests  bv 
HYDRO-PLUS 

Although  the  Threshold  Test  Ban 
Treaty  (TTBT)  was  signed  in  July  1974,  the 
lack  of  a  verification  protocol  prevented  its 
ratification  until  1990.  In  1980,  the  Defense 
Nuclear  Agency  initiated  a  test  measurement 
development  program  that  would  eventually 
allow  for  the  measurement  of  stress  with 
sufficient  accuracy  for  effective  verification. 
By  1990  when  the  verification  protocol  was 
completed,  this  technology  was  ready  for 
use. 

Standard  tests,  those  normally  con¬ 
ducted  by  the  Department  of  Energy,  will 
use  the  Continuous  Reflectrometry  for 
Radius  Time  Experiment  (CORRTEX) 
system  for  verification.  CORRTEX  alone  is 
inadequate  for  verification  of  non-standard 
tests,  those  normally  conducted  by  the 
Department  of  Defense.  A  non-standard  test 
employs  a  horizontal,  rather  than  vertical 
shaft,  and  the  detonation  occurs  in  a  cavity 
up  to  20,000  m^.  Therefore,  the  resulting 
shockwave  is  not  well  coupled  with  the 
ground,  making  accurate  measurement  of  the 
stress  more  difficult. 

HYDRO-PLUS,  the  chosen  system 
for  verifying  non-standard  tests,  uses  COR¬ 
RTEX  plus  three  gauge  measurements  to 
determine  yield:  peak  particle  velocity,  peak 
stress,  and  shock  value.  Time  of  arrival 
measurements  provided  by  CORRTEX  alone 
are  insufficient  in  low-pressure  domains. 
HYDRO-PLUS  extends  effective  verification 
into  this  low-pressure  domain,  allowing 
verification  of  detonations  in  larger  cavities. 

To  obtain  an  accurate  measure  of  the 
yield,  the  geometry  of  the  cavity  and  the 
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location  of  the  canister,  the  identification 
and  location  of  geologic  materials,  and  the 
dynamic  material  properties  must  all  be 
understood,  since  each  site  has  different 
characteristics.  And,  since  the  time 
available  to  conduct  surveys  is  limited  under 
the  ITBT  Protocol,  surveys  must  be  well 
planned  and  executed. 

HYDRO-PLUS  also  provides  a  high 
degree  of  confidence  that  the  yield  is  within 
±30%  of  the  measurement.  TTie  two  largest 
factors  in  the  error  bar  are  Equation-of-State 
uncertainties  and  uncertainties  in  gauge 
measurements.  Each  of  these  factors  ac¬ 
counts  for  about  10%  of  measurement  error. 

HYDRO-PLUS  has  been  used  in  four 
tests  to  date  and  is  being  deployed  for  use 
on  a  fifth.  Although  current  results  using 
this  technique  have  been  satisfactory, 
incremental  technical  improvements  can  be 
made  to  ensure  greater  accuracy  of  test  data 
and  results.  Future  requirements  may 
include  the  need  to  measure  lower 
thresholds,  to  monitor  tests  resulting  in 
lower-stress  regimes,  and  to  monitor  mul¬ 
tiple  tests. 

Reviewine  the  Verification  Equation 

*  In  general,  verification  policy¬ 
makers  and  technologists  function 
adequately  as  a  community,  but 
institutions  and  processes  can  be 
improved  to  produce  better  products 
in  a  more  cost-effective  manner. 

*  Verification  requirements  are 
becoming  more  diverse.  The  range 
of  technologies  under  consideration 
is  growing,  as  are  the  number  of 
treaties  under  negotiation. 


Technology  seldom  works  well  the 
first  time  it  is  applied,  and  most 
advances  in  technology  occur 
through  product  improvements. 
Verification  regimes,  however,  are 
very  difficult  to  modify  once 
negotiated  and  ratified.  Better 
methods  for  improving  existing 
verification  regimes  need  to  be 
found. 

U.S.  Government  policy  should  not 
prejudice  R«fcD.  Former  policies  of 
not  conducting  RDT&E  of  methods 
of  warhead  dismantlement  is  now 
limiting  our  ability  to  dismantle 
warheads.  Current  reluctance  to 
investigate  methods  for  verifying 
biological  arms  control  agreements 
may  have  similar  consequences. 

There  needs  to  be  an  effective  sys¬ 
tem  of  peer  review  for  verification 
technology,  particularly  in  the  early 
stages  of  development. 

The  U.S.  Government  needs  to 
develop  a  priority  list  for  potential 
verification  requirements  that  are  not 
yet  incorporated  into  treaties. 
Examples  of  such  potential  re¬ 
quirements  are  verification  of  low- 
yield  nuclear  tests,  verification  of 
warhead  dismantlement,  and 
verification  of  the  Biological 
Weapons  Convention.  Without  a  list 
of  priorities,  developers  do  not  know 
where  to  invest  scarce  resources. 
The  establishment  of  priorities  must 
be  coordinated.  Individual 
departments  and  agencies  should  not 
be  allowed  to  set  their  own 
priorities. 
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U.S.  technology  policy  is  overly 
threat  oriented.  Without  a  threat, 
funding  tends  to  be  cut.  Verification 
technology  development  must  avoid 
the  trap  of  continually  responding  to 
"the  ^reat  of  the  month."  If 
reasonable  priorities  are  established, 
existing  technology  can  be  adapted  to 
respond  to  new  requirements  as  they 
develop. 

Policy  makers  and  technologists  need 
to  consider  options  related  to  un¬ 
cooperative  on-site  inspections  (like 


those  carried  out  in  Iraq)  when 
defining  requirements  and  developing 
technology.  While  the  majority  of 
potential  uses  of  verification  is  in 
cooperative  regimes,  a  precedent 
may  have  been  set  in  the  use  of 
uncooperative  regimes. 

There  may  be  a  "critical  mass"  of 
expertise  and  funding  required  to 
maintain  a  viable  verification  tech¬ 
nology  development  program.  If  so, 
the  U.S.  Government  must  be 
careful  not  to  fall  below  this  required 
level. 
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In  an  environment  of  dwindling 
resources,  U.S.  Government  agencies  and 
the  military  services  will  be  forced  to 
examine  arms  control  verification  budgets 
carefully  in  order  to  use  allotted  funds  more 
effectively  as  the  national  budget  decreases. 
Given  this  trend,  it  may  be  possible  to 
construct  several  guidelines  for  determining 
the  relative  cost-effectiveness  of  various 
arms  control  verification  regimes. 

Verification  Remains  Important  in  the 
Chaneine  Environment 

Current  and  future  monitoring 
regimes  should  implicitly  incorporate  a  high 
degree  of  confidence  that  cheating  is  not 
occurring,  including  a  high  degree  of  con¬ 
fidence  in  declared  data  provided  at  entry 
into  force,  because  as  forces  are  reduced, 
the  significance  of  cheating  and  deception 
increases. 

This  proposition  is  particularly  valid 
in  verifying  chemical  weapons  stocks. 


Confidence  in  declared  data  should  be  con¬ 
firmed  during  baseline  inspections,  and 
inspectors  must  have  access  to  the  interior 
of  undeclared  sites.  This  approach  would 
provide  a  high  degree  of  confidence  in 
detecting  any  diversion  or  illegal  production 
of  equipment,  since  inspectors  would  have  a 
valid  set  of  data  to  compare  to  suspect 
equipment  stocks. 

Searching  for  Savings  and  Cost-Effec¬ 
tiveness 

In  using  the  provisions  of  the  START 
and  CWC  agreements  as  models  for  ap¬ 
plication  of  this  principle,  substantial  savings 
might  be  found  by  reducing  the  number  of 
START  and  CWC  production  and  potential 
production  sites  that  are  considered  declared 
under  current  provisions.  If  these  are  con¬ 
sidered  undeclared  sites  (with  on-site  inspec¬ 
tion  provisions)  rather  than  declared  sites, 
savings  could  occur,  since  fewer  pieces  of 
monitoring  equipment  would  need  to  be 
procured  for  START  and  fewer  inspections 
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START. 


would  take  place  for  the  CWC.  As  a  result, 
the  United  States  may  be  able  to  realize 
savings  of  up  to  $3  billion  over  15  years  if 
this  approach  is  taken. 

Additional  cost-cutting  measures 
should  be  considered  in  conjunction  with  the 
changing  nature  of  global  and  regional 
military  threats.  Support  for  monitoring  and 
verification  should  be  maintained  during 
future  budget  cuts  to  plan  for  potential 
negative  trends  in  the  international  environ¬ 
ment.  Over  the  next  decade,  strategic 
nuclear  weapons  stockpiles  in  the  United 
States  and  Russia  will  eventually  be  reduced 
to  approximately  3000  to  4000  warheads 
under  the  START  and  Bush- Yeltsin 
initiatives;  and,  due  to  reduced  tensions 
between  the  United  States  and  Russia,  U.S. 
Government  agencies  and  the  military  ser¬ 
vices  could  begin  to  reduce  force  structure 
spending  and  channel  cost-savings  to 
verification  and  monitoring  programs  as 
requirements  to  implement  an  expanded 
range  of  arms  control  treaties  and 
agreements  continue  to  grow. 

For  example,  since  the  threat  from 
Russian  ballistic  missile  submarines  (SSBN) 
may  not  be  as  great  as  it  once  was,  the  U.S. 
Navy  should  reassess  its  need  for  a  large 
attack  submarine  (SSN)  fleet,  whose  mis¬ 
sion,  in  part,  includes  trailing  Russian 
SSBNs;  and,  the  Navy  should  begin  to 
consider  reducing  its  requirements  for  SSNs. 
The  same  analysis  could  be  applied  to  the 
Navy’s  P-3  submarine  hunter  aircraft  fleet, 
which  also  has  a  strategic  anti-submarine 
warfare  role.  Savings  from  reductions  in 
these  programs  could  be  applied  to  the  U.S. 
Government’s  arms  control  compliance  and 
implementation  budget  or  applied  specifical¬ 
ly  to  U.S.  Navy  arms  control  compliance 
and  implementation  responsibilities  under 


Alternatively,  cost-savings  may  be 
found  not  only  in  the  reduction  of  force 
structures  and  force  technology  programs, 
but  in  re-structuring  various  arms  control 
verification  regimes.  By  "collectivizing" 
verification  monitoring  bodies  and  functions 
already  in  place,  redundancy  and  waste 
could  be  avoided,  while  increasing  efficien¬ 
cies  of  verification  efforts.  For  instance,  an 
international  verification  agency  could  be 
established  which  could  eliminate  the  need 
for  national  verification  agencies. 
Moreover,  a  multilateral  consultative  com¬ 
mittee  could  be  established,  which  would 
assume  the  functions  of  all  the  joint  consul¬ 
tative  groups  in  CFE,  INF,  START,  etc. 
The  United  States  and  its  NATO  allies  could 
then  coordinate  their  verification  activities 
more  accurately  and  effectively  by 
instituting  interactive  databases  across 
treaties  for  the  purposes  of  tracking  data, 
such  as  notifications,  treaty-limited  equip¬ 
ment,  and  the  elimination  of  weapons  sys¬ 
tems. 

In  fact,  several  proposals  of  this  type 
are  already  beginning  to  take  place.  NATO 
has  established  the  Verification  Consultative 
Committee  to  coordinate  verification  ac¬ 
tivities  among  parties  to  the  CFE  Treaty, 
and  the  U.S.  Air  Force  and  the  U.S.  Navy 
are  now  sharing  START  data  over  an  in¬ 
tegrated  computer  link. 

Another  approach  to  increasing  cost- 
effective  verification  is  the  concept  of 
avoiding  negotiated  disincentives  to  treaty 
parties  in  implementation.  That  is, 
negotiators  should  be  careful  not  to  deter 
parties  to  an  agreement  by  proposing  overly 
expensive  verification  regimes  to  ensure 
compliance.  Proposed  costs  of  implemen- 


tation  should  not  outweigh  the  benefits  of 
complying  with  a  given  verification  regime. 

For  example,  under  the  current 
provisions  of  the  Chemical  Weapons  Con¬ 
vention,  most  U.S.  industry  partners  favor 
stringent  monitoring  schemes,  such  as 
inspections  of  all  sites  in  all  states  parties. 
However,  this  would  yield  some  20,000 
sites  in  the  U.S.  alone.  Inspections,  though, 
could  be  qualitative  and  of  a  limited  duration 
(relative  to  the  size  of  the  operation);  and, 
to  ensure  a  high  degree  of  confidence 
against  violations  of  the  provisions  of  the 
CWC  agreement,  all  chemical  industrial 
sites  could  be  open  to  inspection. 

U.S.  industry  is  also  ready  to 
contribute  several  million  dollars  per  year  to 
support  CWC  monitoring  regimes  by 
providing  escort  assistance  during  inspec¬ 
tions  and  by  providing  data  to  the  CWC 
parties.  For  the  U.S.  part,  "anytime; 
anywhere"  inspections  may  not  be  as  disrup¬ 
tive  as  previously  thought,  since  the  U.S. 
chemical  industry  already  receives  short- 
notice  inspections  from  the  Environmental 
Protection  Agency,  the  Occupational  and 
Safety  Administration,  and  the  Food  and 
Drug  Administration. 

Cost  savings  in  the  CWC  may  also 
be  found  by  restructuring  the  architecture  of 
the  proposed  verification  regime  around  a 
"dynamic  enforcement  system."  This  sys¬ 
tem  takes  advantage  of  several  verification 
and  monitoring  techniques,  such  as  detection 


and  world-wide  localization,  site  inspections, 
and  national  technical  means.  Although 
each  technique  has  a  relatively  low  detection 
probability  individually,  when  several  tech¬ 
niques  are  combined  into  a  "verification 
package,"  the  Cumulative  effect  of  detection 
probabilities  substantially  increases  Jie 
probabilities  of  detecting  violations.  In 
addition,  since  national  capabilities  may  also 
be  combined,  costs  to  state  parties  may  be 
reduced. 


Observations 

New  ways  must  be  found  to  make 
the  monitoring  of  arms  control  treaties  more 
stream-lined  and  more  efficient.  Cost 
savings  might  be  found  through  channelling 
resources  previously  earmarked  for  force 
structure  programs  into  verification  and 
monitoring  programs  designed  to  verify  the 
reductions  of  those  forces.  In  addition, 
national  verification  agencies  may  develop 
greater  efficiencies  in  verification  regimes 
through  increased  national,  regional,  and 
international  cooperation.  Also,  more  coor¬ 
dinated  efforts  in  developing  verification  and 
monitoring  technologies  through  more  effec¬ 
tive  interagency  coordination  could  yield 
additional  efficiencies.  In  spite  of  their 
costs,  verification  and  monitoring  activities 
will  remain  important  elements  of  the  future 
arms  control  process  in  the  uncertain  future. 
Reductions  in  resources  to  support  these 
programs  should  be  considered  carefully 
against  the  backdrop  of  national  security 
priorities  and  changing  international  trends. 
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It  is  a  pleasure  to  be  here  and  an 
honor  to  give  the  opening  address  for  this 
important  conference.  The  subject  of  my 
talk  is  The  Future  of  Arms  Control  in  the 
Globed  Environment.  The  nature  of  that 
environment  has  been  altered  in  fundamental 
ways  over  the  past  several  years  and,  in  all 
likelihood,  will  continue  to  evolve  in  a 
dramatic  fashion.  With  the  demise  of  the 
Soviet  Union  and  the  Warsaw  Pact,  resulting 
in  the  end  of  the  Cold  War,  and  the  expand¬ 
ing  instabilities  due  to  the  proliferation  of 
advanced  weapon  systems  throughout  the 
world,  the  role  of  arms  control  as  a  com¬ 
ponent  of  our  national  security  policy  has 
changed.  What  that  role  is  today  and  what 
it  will  be  in  the  future  is  not  a  question  that 
can  be  easily  answered.  Part  of  the  answer, 
perhaps  the  most  important  part,  will  only 
be  clear  after  the  historic  events  set  in 
motion  in  Russia,  in  the  Gulf,  and  elsewhere 
have  progressed  further.  What  I  will 
provide  is  one  perspective  -  a  personal 
perspective  -  on  how  we  can  best  employ 
arms  control  as  a  tool  of  our  current 
national  security  policy  and  how  arms 
control  might  be  of  assistance  in  helping  to 
shape  the  future. 


to  contribute  significantly  to  the  international 
security  situation.  We  now  have  an  oppor¬ 
tunity  to  work  with  the  reformist  elements  in 
the  former  Soviet  Union,  who  recognize  the 
need  for  change  in  both  their  domestic  and 
foreign  policies.  We  also  have  maximum 
leverage  in  the  Third  World,  given  the  pre¬ 
eminence  of  the  United  States  on  the  world 
stage.  How  long  this  opportunity  will  exist 
is  open  to  question,  but  clearly  the  changes 
are  already  evident  in  the  arms  control 
dialogue. 

The  goals  for  arms  control,  to  en¬ 
hance  our  national  security  and  to  promote 
international  stability,  remain  both  valid  and 
vital.  In  many  ways,  although  their  scope 
and  importance  have  grown,  today’s  chal¬ 
lenges  to  global  security  are  not  new.  For 
example,  ballistic  missile  technology  has 
existed  for  many  years,  and  chemical  and 
biological  weapons  have  been  around  even 
longer;  and,  problems  of  security  among 
neighbors  have  existed  as  long  as  there  have 
been  competing  tribes,  nations,  city-states, 
and  empires. 


Arms  control  does  have  the  potential 
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To  ensure  that  arms  control  is  pur¬ 
sued  in  a  worthwhile  way  within  a  balanced 
security  strategy,  we  must  shape  it  to 


respond  to  the  new  international  security 
environment,  and  we  must  pursue  it  with 
full  awareness  of  the  lessons  learned  from 
the  past.  Let  me  turn  now  to  these  lessons. 

Lessons  Learned 

Until  recently,  U.S.  arms  control 
efforts  were  primarily,  though  not 
exclusively,  focused  on  the  massive  military 
capability  of  the  Soviet  Union  and  the  War¬ 
saw  Pact.  We  sought  restrictions  on  the 
conventional  threat  to  Europe  as  well  as  on 
various  classes  of  other  weapons  —  strategic 
offensive  arms,  intermediate-range  nuclear 
forces,  and  chemical  and  biological 
weapons.  Our  principal  objectives  were  to; 
(1)  reduce  military  capabilities  that  could  be 
used  against  the  United  States  or  our  allies 
and  that  could  provide  an  enemy  incentives 
to  initiate  an  attack;  (2)  to  enhance  predict¬ 
ability  in  the  size  and  structure  of  forces 
through  openness  and  transparency;  and  (3) 
to  ensure  confidence  in  treaty  compliance, 
through  effective  verification.  Although  the 
nature  of  the  primary  threat  has  changed, 
these  remain  valid  goals  of  arms  control. 
The  challenge  is  to  ensure  that  the  arms 
control  policy,  in  the  context  of  the  changed 
nature  of  the  threat,  is  adjusted  to  meet 
these  enduring  objectives. 

In  making  the  appropriate  ad¬ 
justments  to  our  arms  control  policy,  we  can 
learn  from  past  experience.  In  addressing 
the  Soviet  threat  through  the  arms  control 
process,  we  learned  a  number  of  lessons. 
Among  the  principal  lessons  learned  are: 

First,  participation  pays.  Going  to 
the  negotiating  table  and  staying  there  al¬ 
lowed  us  to  secure  agreements  that  were  in 
our  national  interest.  In  addition,  engaging 
the  Soviets  in  arms  control  negotiations 


enabled  us  to  develop  a  common  language 
for  communicating  about  security  issues. 
By  participating  in  arms  control 
negotiations,  the  United  States  was  able  both 
to  encourage  "glasnost"  and  to  reap  its 
benefits  as  it  progressed.  In  the  last  several 
years,  the  outcome  of  this  process  includes 
a  long  list  of  achievements: 

*  The  INF  agreement,  providing  for 
the  elimination  of  U.S.  and  Soviet 
intermediate-range  and  shorter-range 
missiles  and  for  a  comprehensive 
program  of  on-site  inspections.  This 
experience  provided  an  unparalleled 
precedent  that  enabled  the  parties  to 
conclude  agreements  rapidly  once  the 
fundamental  changes  in  Eastern 
Europe  and  the  Soviet  Union  began 
to  unfold. 

*  The  START  Treaty  that  will  result  in 
significant  reductions  in  the  strategic 
offensive  arms  of  the  former  Soviet 
Union.  The  Treaty  provides  for 
reductions  on  the  order  of  40  percent 
in  accountable  strategic  nuclear 
warheads.  START  also  provides  for 
a  comprehensive  array  of  verification 
measures,  including  provisions  for 
on-site  inspection  of  declared  items; 
notifications,  data  exchanges,  and 
telemetry  provisions;  and  cooperative 
measures  that  enhance  each  side’s 
ability  to  confirm  by  National  Tech¬ 
nical  Means  that  obligations  are 
being  fulfilled. 

*  The  U.S. -Soviet  Bilateral  Chemical 
Weapons  Destruction  Agreement, 
which  provides  for  destruction  of 
declared  chemical  weapons  stocks 
and  inspections  to  confirm  destruc¬ 
tion. 
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*  New  verification  protocols  to  the 
Threshold  Test  Ban  Treaty  (TTBT) 
and  Peaceful  Nuclear  Explosions 
Treaty  (PNET)  that  enable  direct, 
on-site  measurement  of  yields  of 
underground  nuclear  tests. 

*  A  U.  S .  -Soviet  agreement  on  advance 
notification  of  major  strategic  exer¬ 
cises,  and  an  agreement  on 
dangerous  military  activities  - 
designed  to  prevent  misunderstand¬ 
ings  that  could  trigger  conflict. 

*  Landmark  multilateral  agreements 
such  as  the  Conventional  Armed 
Forces  in  Europe  (CFE)  Treaty  and 
the  Vienna  Document  on  Con¬ 
fidence-  and  Security-Building 
Measures  (CSBMs).  The  former 
will  ensure  the  destruction  of 
thousands  of  tanks,  artillery  and 
other  pieces  of  offensive  military 
equipment.  The  latter  will  bring  a 
climate  of  openness  and  transparency 
to  military  activities,  reducing  the 
risk  of  war  by  accident  or  miscal¬ 
culation.  Both  agreements  will  work 
to  ameliorate  a  long  history  of 
military  confrontation  in  Europe. 

*  An  Open  Skies  Treaty  that  will 
provide  parties  with  overflight  rights 
not  tied  to  arms  control  limitations, 
but  which  will  reinforce  transparency 
provisions  of  other  agreements. 

The  second  major  lesson  we  have 
learned  is  that  democracy  is  an  asset,  not  a 
liability.  Many  observers  have  lamented 
that  having  an  open  society  is  a  disadvantage 
when  facing  an  adversary  like  the  Soviet 
Union.  Tight  Soviet  control  over  infor¬ 
mation  did  pose  problems.  But  through  it 


all,  the  United  States  and  its  allies  openly 
pursued  shared  objectives,  even  when 
policies  became  controversial  or  there  were 
other  costs. 

For  example,  in  the  early  1980s,  the 
United  States  and  its  allies  weathered  a 
bruising  public  debate  on  the  two-track 
proposal  to  deploy  INF  missiles  in  Europe 
while  conducting  negotiations  -  first  to 
reduce,  then  to  eliminate  these  missiles 
worldwide.  In  another  area,  precautions 
were  necessary  to  preclude  the  loss  of 
national  security  information  in  1988  when 
the  U.S.  allowed  a  Soviet  team  on  the 
Nevada  Test  Site  for  an  experiment  to 
demonstrate  an  on-site  method  of  deter¬ 
mining  the  yield  of  underground  nuclear 
tests. 

Nevertheless,  an  open  approach  paid 
off  in  the  INF  Treaty,  and  it  paid  off  in  new 
verification  protocols  for  the  TTBT  and 
PNET  treaties.  An  open  approach  allowed 
the  West  to  take  its  message  to  those  that 
did  not  participate  directly  in  the  bilateral 
talks;  these  include  Congress,  the  media,  the 
general  public,  our  allies,  and  international 
audiences.  Our  willingness  to  explain  our 
arms  control  policies  also  demonstrated  a 
desire  to  work  hard  at  shaping  a  consensus 
among  all  relevant  players. 

A  third  lesson  is  summarized  by  the 
phrase,  "trust  but  verify."  Negotiations  will 
always  be  difficult  between  states  that  bring 
to  the  bargaining  table  differing  objectives 
and  operating  principles.  We  have  learned 
that  differences  between  negotiating  partners 
create  the  need  to  spell  out  clearly  the  rights 
and  obligations  of  arms  control  agreements 
and  to  secure  precise  verification  arrange¬ 
ments  that  allow  parties  to  confirm  that 
obligations  are  being  met.  This  is  closely 
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related  to  the  notion  that  no  agreement  is 
better  than  a  bad  agreement. 

In  addition,  our  insistence  on 
scrupulous  compliance  with  existing  pacts 
has  led  to  subsequent  arms  control 
agreements  which  have  improved  upon  their 
predecessors.  Our  efforts  to  secure 
compliance  with  SALT  and  the  ABM  Treaty 
made  START  a  better  treaty  than  it  might 
otherwise  have  been. 

In  part  because  of  our  steadfast 
pursuit  of  effective  verification,  past  reliance 
on  National  Technical  Means  (NTM)  has 
been  supplemented  by  elaboration  of  new 
cooperative  measures  that  enhance  the  effec¬ 
tiveness  of  NTM,  and  systems  of 
notitications  and  inspections  where  these  are 
appropriate.  On-site  inspection  is  a  key 
element  in  the  INF,  START,  and  CFE 
treaties.  In  the  process  of  negotiating  these 
treaties,  we  learned  that  future  ambiguities 
or  disputes  may  be  eliminated  or  simplified 
to  the  extent  verification  concerns  are  dealt 
with  before  treaty  signature,  and  to  the 
extent  effective  verification  provisions  are 
spelled  out  in  detail  within  each  agreement. 

Even  with  the  finest  technology  and 
the  most  detailed  verification  provisions, 
some  undetected  cheating  is  possible.  But 
we  have  labored  to  design  monitoring 
provisions  which  can  help  detect  cheating 
before  it  becomes  a  threat  to  the  United 
States  or  its  allies  and  friends.  While  we 
have  reached  agreement  that  in  some 
treaties,  on-site  inspection  should  be  one 
element  of  an  overall  verification  regime, 
on-site  inspection  cannot  by  itself  guarantee 
effective  treaty  verification.  Nor  does  it 
guarantee  compliance.  All  verification 
approaches  have  limitations.  The  challenge 
is  to  tailor  that  approach  to  the  objective 


desired. 

The  final  lesson,  and  to  me  the  most 
evident,  is  that  in  negotiating  arms  control 
agreements  the  best  leverage  comes  from 
demonstrating  the  political  will  and  commit¬ 
ment  of  resources  to  ensure  our  national 
defense.  In  the  1980s,  this  was  the  critical 
ingredient  of  success.  Only  after  the  United 
States  and  NATO  began  INF  deployments 
did  the  Soviets  agree  to  eliminate  all  INF 
systems.  Likewise,  only  when  it  was  clear 
that  the  United  States  would  go  forward 
with  strategic  modernization  --  both  offen¬ 
sive  and  defensive  -  did  we  make  progress 
in  START.  Our  experience  in  the  chemical 
weapons  area  is  also  telling  in  the  same 
manner.  Now  let  me  turn  to  the  future. 

Anns  Control  in  the  Future 

During  the  Cold  War,  arms  control 
was  viewed  by  some  as  a  "yardstick"  by 
which  to  measure  the  state  of  the  U.S.- 
Soviet  relations.  At  times  it  was  elevated  by 
the  media  and  others  as  an  end  in  itself. 
But  arms  control  alone  cannot  provide  for 
our  security.  Rather,  it  can  be  a  helpful 
tool,  along  with  diplomacy  and  defense 
policy,  to  be  used  as  we  strive  to  address 
threats  to  our  security.  While  our  basic 
security  objectives  remain  the  same,  arms 
control  can  no  longer  be  viewed  primarily  as 
a  way  to  address  the  East-West  confron¬ 
tation. 

In  many  ways  the  role  of  arms 
control  will  remain  constant:  to  foster  U.S. 
security  and  promote  stability  abroad.  At 
the  same  time,  it  is  evident  that  the  world, 
once  dominated  by  superpower  confron¬ 
tation,  has  been  fundamentally  altered  by  the 
dissolution  of  the  former  Soviet  Union  and 
the  end  of  Soviet  domination  of  Eastern 
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Europe.  This  reality  requires  that  we 
change  the  methods  by  which  we  approach 
and  implement  arms  control,  and  it  adds  to 
the  challenges  in  securing  arms  control 
agreements  and  the  benefits  they  can 
provide. 

Cfmlkngfs 

The  failure  of  the  August  1991  coup 
in  Moscow  opened  up  new  prospects  for 
arms  reductions.  Our  relations  with  the 
independent  republics  of  the  former  Soviet 
Union  will  allow  us  to  achieve  arms  reduc¬ 
tions  using  approaches  that  complement  or 
in  some  cases  replace  traditional 
negotiations.  For  example,  we  are  now 
engaging  Russia  in  discussions  to  determine 
how  the  United  States  can  assist  it  in  safe 
and  secure  transport,  storage,  and  dis¬ 
mantlement  of  former  Soviet  nuclear 
weapons;  the  handling  of  emergency  nuclear 
weapons  accidents;  and  the  ultimate 
disposition  of  fissile  materials  recovered 
from  dismantled  weapons.  In  addition,  we 
will  soon  begin  discussions  with  Ukraine  on 
nuclear  material  accounting  and  control  and 
physical  protection  systems. 

And  in  September  of  last  year  and 
again  in  this  year’s  State  of  the  Union  Ad¬ 
dress,  the  President  announced  bold  new 
initiatives,  calling  for  measures  which  were 
alrf'-ct  unthinkable  a  year  ago: 

*  i  t'rsuing  reductions  in  strategic 
nuclear  warheads  below  levels 
agreed  in  START. 

*  Limiting  ICBM  modernization  efforts 
to  one  type  of  single  warhead  mis¬ 
sile. 

*  Pursuing  early  agreement  to 


eliminate  from  U.S.  and  former 
Soviet  inventories  all  ICBMs  with 
multiple  warheads. 

*  Continuing  reductions  and 
withdrawals  in  tactical  nuclear 
weapons. 

*  Cooperation  on  ballistic  missile 
defense. 

In  embracing  both  unilateral  and 
bilateral  steps.  Presidents  Bush  and  Yeltsin 
have  set  in  motion  a  process  of  drawing 
down,  and,  in  some  cases,  eliminating, 
whole  categories  of  tactical  and  strategic 
nuclear  weapons  which  were  made  unneces¬ 
sary  by  the  recent  political  changes  in  the 
former  Soviet  Union  and  Warsaw  Pact. 

In  some  ways,  the  formulation  of  the 
new  initiatives  was  facilitated  by  building 
upon  the  framework  achieved  through  the 
long  years  of  painstaking  negotiations  in 
INF  and  START.  But  the  new  situation  in 
the  former  Soviet  Union  suggests  that  using 
traditional  practices  and  frameworks  will  not 
always  be  appropriate.  Future  arms  control 
efforts  with  the  former  republics  are  ex¬ 
pected  to  be  more  challenging  because  of  a 
number  of  factors: 

(1)  A  "proliferation"  of  negotiating 
partners.  The  United  States  will 
have  to  approach,  respond  to,  and 
attempt  to  influence  the  behavior  of 
more  than  one  player  across  the 
table.  As  we  learned  in  the  lead-up 
to  the  recent  Lisbon  Conference,  this 
will  make  bargaining  more  complex, 
and  will  involve  additional  time  and 
resources  to  secure  a  given  outcome. 
We  have  also  seen  evidence  of  this 
in  START  JCIC  deliberations  in 
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Geneva,  which  recently  were  at¬ 
tended  for  the  first  time  by  represen¬ 
tatives  of  Ukraine  and  Belarus. 

(2)  The  difference  in  experience  and 
priorities  among  the  former 
repubiics.  When  former  Soviet 
officials  represent  the  Russian 
Federation  in  arms  talks,  the 
dialogue  is  fairly  predictable  and 
familiar.  But  when  this  is  not  the 
case,  more  effort  is  required  to  lay 
the  groundwork  for  progress.  In 
addition,  whether  because  of  internal 
ethnic  disputes  or  harsh  economic 
conditions,  the  agendas  of  individual 
republics  may  differ  and,  in  some 
cases,  are  in  conflict. 


(3)  Increased  reouirements  for  consul¬ 
tation.  The  United  States  has  had  a 
long  history  of  briefing  its  NATO 
allies  on  the  status  and  prospects  of 
arms  control  talks.  Consultations 
regularly  take  place  both  within  and 
outside  traditional  NATO 
mechanisms.  Now  that  some  NATO 
proceedings  include  "liaison  states"  - 
-  the  former  Warsaw  Pact  countries 
and  Soviet  Republics  -  the  consul¬ 
tation  burden  is  greater.  In  addition, 
consultations  outside  traditional 
NATO  structures  are  rapidly  mul¬ 
tiplying.  The  most  important  result 
of  this  expanded  consultation  process 
is  that  the  U.S.  will  have  to  take  a 
wider  range  of  views  into  account  in 
formulating  its  arms  control  ap¬ 
proaches. 


appear  daunting,  then  consider  those  that 
arise  as  we  pursue  meaningful  arms  control 
in  other  regions  of  the  world,  such  as  the 
Middle  East  and  South  Asia.  Because  of 
instability  in  those  regions  and  elsewhere, 
our  arms  control  efforts  have  become 
increasingly  directed  toward  stopping  the 
proliferation  of  weapons  of  mass  destruc¬ 
tion,  namely  nuclear,  chemical,  and 
biological  weapons  and  the  means  to  deliver 
them,  primarily  ballistic  missiles.  There  is 
no  doubt  that  stopping  proliferation  deserves 
added  emphasis  in  arms  control. 

To  capitalize  on  past  multilateral 
efforts,  and  in  recognition  of  the  new  global 
environment,  we  are  urgently  pursuing 
strategies  to  strengthen  existing  non¬ 
proliferation  arrangements,  to  expand  the 
membership  of  multilateral  non-proliferation 
regimes,  and  to  encourage  the  development 
of  regional  stability  initiatives.  We  are 
committed  to  strengthening  the  Nuclear 
Non-Proliferation  Treaty  regime  and 
securing  its  indefinite  extension  at  the  199S 
NPT  Extension  Conference.  We  have 
achieved  a  substantial  strengthening  of  the 
NPT  by  gaining  Chinese  adherence  in 
March,  and  very  significantly,  by  our  recent 
successes  in  Lisbon  in  gaining  commitments 
from  Ukraine,  Belarus,  and  Kazakhstan  to 
join  the  NPT  as  non-nuclear  weapon  states. 

We  are  also  committed  to 
strengthening  the  International  Atomic  Ener¬ 
gy  Agency,  the  United  Nations  body  that 
negotiates  nuclear  safeguards  agreements 
and  inspects  nuclear  facilities  under  the  NPT 
to  assess  whether  there  has  been  diversion  of 
nuclear  material  from  peaceful  programs. 


Up  to  this  point,  I  have  been  discus¬ 
sing  the  challenges  to  arms  control  efforts  in 
a  trans-Atlantic  context.  If  these  challenges 
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In  addition,  we  are  working  closely 
with  the  Republic  of  Korea  as  it  seeks  to 
verify  its  agreement  with  the  North  on  a 


non-nuclear  Korean  peninsula.  The 
agreement  bans  the  production,  acquisition, 
and  development  of  nuclear  weapons  and 
uranium  enrichment  and  nuclear  reproces¬ 
sing  facilities,  which  produce  nuclear 
materials  for  weapon  production.  This 
complements  our  efforts  to  support  the 
international  community  in  pressing  the 
government  of  North  Korea  to  accept  long 
overdue  IAEA  inspections  of  its  nuclear 
facilities,  which  began  on  May  26,  1992.  It 
is  our  view  that  the  two  inspection  regimes, 
one  multilateral  and  the  other  bilateral,  will 
reinforce  each  other. 

Our  efforts  to  prevent  the 
proliferation  of  ballistic  missiles  center  on 
the  Missile  Technology  Control  Regime 
(MTCR),  whose  19  member  states  subscribe 
to  a  common  set  of  export  control  guidelines 
on  missiles  and  missile  technology.  Similar¬ 
ly,  the  twenty-two  nations  of  the  "Australia 
Group,"  formed  in  1984  in  response  to  the 
use  of  chemical  weapons  in  the  Iran-Iraq 
war,  now  control  50  chemicals  and  equip¬ 
ment  which  could  be  used  to  produce 
chemical  weapons. 

Another  top  U.S.  priority  is  the 
completion  of  negotiations  on  a  global 
Chemical  Weapons  Convention  which  will 
ban  the  development,  production,  and 
storage  of  chemical  weapons.  The  United 
States  is  also  working  to  strengthen  the  1972 
Biological  and  Toxin  Weapons  Convention 
(BWC)  through  implementation  of  new  and 
improved  confidence  building  measures. 
These  two  efforts,  which  address  the  spread 
of  chemical  and  biological  weapons  through 
multilateral  arrangements,  complement  our 
policies  of  implementing  national  export 
controls  and  harmonizing  our  controls  with 
those  of  other  countries. 


These  attempts  rely  mainly  on  exis¬ 
ting  strategies.  But  we  are  also  working  to 
develop  new  approaches.  These  include; 

*  Providing  a  direct  grant  to  the  IAEA 
to  enable  it  to  carry  out  inspections 
of  newly  declared  facilities  in  the 
territories  of  new  parties  to  the  NPT. 

*  Pursuing  efforts  to  provide  com¬ 
puters  to  the  republics  of  the  former 
Soviet  Union  in  a  bid  to  help  them 
implement  the  provisions  of  the  CFE 
Treaty  and  to  promote  full  par¬ 
ticipation  in  declarations  associated 
with  the  Conference  on  Security  and 
Cooperation  in  Europe. 

*  Establishing  science  and  technology 
centers  in  Moscow  and  in  Kiev  with 
the  goal  of  providing  weapon  scien¬ 
tists  and  engineers  with  opportunities 
to  redirect  their  talents  to  non¬ 
military  endeavors.  These  scientists 
might  otherwise  be  tempted  to  seek 
employment  with  renegade  states  or 
sub-national  groups  bent  on 
developing  weapons  of  mass  destruc¬ 
tion. 

*  Exploring  with  our  allies,  with  Rus¬ 
sia  and  others,  a  concept  for  a  global 
defense  system,  to  include  sharing  of 
early  warning  information  on  ballis¬ 
tic  missile  launches,  and  cooperation 
in  improving  or  acquiring  a  ballistic 
missile  defense. 

In  promoting  these  initiatives,  the 
United  States  is  serving  as  a  "strategic 
broker"  to  the  benefit  of  U.S.  arms  control 
objectives. 


In  our  continuing  attempts  to  devise 


new  strategies  for  dealing  with  arms  control 

and  the  related  problem  of  proliferation,  we 

face  a  number  of  challenges.  These  include: 

(1)  Some  states  have  little  or  no  ex¬ 
perience  in  arms  control.  This  is 
the  case  with  Korea.  Indeed,  even 
the  establishment  of  contacts  between 
the  Republic  of  Korea  and  the  North 
is  fairly  new. 

(2)  Some  states  have  as  a  too  national 
priority,  the  acquisition  of  missiles 
and  weapons  of  mass  destruction  - 
the  very  antithesis  of  our  arms 
control  obiectiyes.  Iraq  comes  to 
mind,  but  it  is  certainly  not  alone. 
Even  as  a  defeated  power  that  had 
extremely  intrusive  inspections  im¬ 
posed  on  it  as  a  result  of  its  defeat  in 
the  Gulf  War,  Iraq  has  continued  to 
pursue  aggressively  its  quest  for 
nuclear  weapons.  Moreover,  despite 
the  intrusive  inspections  imposed  on 
Iraq,  international  inspectors  were 
unable  to  gather  conclusive  evidence 
of  a  biological  warfare  program  - 
despite  knowledge  to  the  conu^ry. 
The  Iraqi  case  demonstrates  the 
limits  of  even  the  most  intrusive 
monitoring  procedures.  A 
government  like  that  of  Saddam 
Hussein’s  --  and  we  could  all  name 
others  -  simply  cannot  be  trusted  to 
fulfill  its  obligations.  Thus,  there  is 
a  continuing  need  for  strong  defen¬ 
ses,  whether  it  be  national  forces  or 
a  coalition  of  conventional  forces 
such  as  that  which  achieved  victory 
in  the  Gulf,  or  the  deployment  of 


strategic  defenses  to  protect  us 
against  the  threats  of  the  future. 

(3)  Reconciliation  of  fundamental 
political  differences  is  a  re¬ 
quirement  for  effective  reeional 
arms  control.  As  long  as  countries 
perceive  a  threat  to  their  territorial 
integrity  or  national  security,  they 
will  continue  to  stockpile  weapons. 
This  is  why  the  United  States  is 
working  hard  to  promote  the  Middle 
East  peace  process.  This  is  also  the 
basis  for  our  diplomatic  efforts  to 
address  concerns  that  create  pres¬ 
sures  for  nuclear  weapons  on  the 
Indian  subcontinent. 

Conclusion 

It  is  clear  that  our  efforts  to  promote 
security,  both  at  home  and  abroad,  include 
but  are  not  limited  to  arms  control.  For  the 
foreseeable  future,  arms  control  will  remain 
an  important  facet  of  a  multi-dimensional 
security  strategy  that  includes  diplomatic 
efforts  and,  most  important,  a  strong 
defense.  We  are  proud  of  the  strategy  that 
enabled  us  to  win  the  Cold  War.  Never¬ 
theless,  the  challenge  of  creating  a  safer 
world  is  made  more  difficult  by  continuing 
instability  in  various  regions  of  the  world 
combined  with  the  spread  of  weapons  and 
technology  of  mass  destruction  and  the 
means  for  their  delivery.  Clearly,  the 
complexities  of  the  new  global  environment 
will  make  the  pursuit  of  security  gains  a 
long  and  arduous  process.  Arms  control 
will  have  an  important  role  to  play. 
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The  relationships  between 
verification  and  technology  in  arms  control 
constitute  an  interdependent  series  of 
measures  arranged  much  like  a  multi-layered 
system.  There  are  space-based  systems  for 
optical  remote  sensing  and  aircraft  platforms 
which  use  a  variety  of  sensors.  However,  at 
the  heart  of  the  verification  regime  suppor¬ 
ting  the  Treaty  on  Conventional  Armed 
Forces  in  Europe  (CFE  Treaty)  lies  a  system 
of  regular  and  random  on-site  inspections. 

Some  nations,  like  the  United  States, 
operate  satellite  reconnaissance  systems, 
while  others  are  developing  them,  such  as 
France  with  the  interaction  of  the  Western 
European  Union.  Some  nations  have  sophis¬ 
ticated  aircraft  equipped  for  imagery  or 
signals  intelligence  collection.  And,  al¬ 
though  these  systems  are  capable  of  high- 
technology  missions,  they  are  very  expen¬ 
sive  and  can  be  deceived  with  counter¬ 
measures. 

Therefore,  every  single  member  state 
of  the  North  Atlantic  Treaty  Organization 
(NATO)  can  demonstrate  its  commitment  to 


the  common  cause  of  the  CFE  Treaty  by 
offering  men  and  women  as  inspectors, 
which  is  the  key  common  denominator; 
though  the  more  technologically  sophis¬ 
ticated  air-  and  space-monitoring  systems 
enhance  the  effectiveness  and  efficiency  of 
the  limited  numbers  of  on-site  inspections 
provided  for  in  the  Treaty. 

Of  all  the  activities  of  the  North 
Atlantic  Alliance,  few  areas  offer  partners  as 
much  scope  for  cooperation  as  verification 
of  arms  control  treaties  -  in  preparation, 
planning,  execution,  and  evaluation  of 
compliance.  No  one  nation  could  run  an 
effective  credible  verification  regime  of  the 
CFE  Treaty  on  its  own.  The  size  of  the 
Atlantic  to  the  Urals  region  and  the  scale  of 
the  treaty  limited  equipment  are  too  exten¬ 
sive  for  any  one  country  to  verify. 


Cost-Effectiveness  Through  Cooperation 
and  Coordination 

Cooperation  among  the  Alliance 
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members  on  the  CFE  Treaty  provides  a 
method  for  achieving  cost-effectiveness  in 
verification  matters.  According  to 
Webster’s  Dictionary,  cost-effectiveness 
means  the  relative  benefit  for  the  costs 
involved.  Relative  benefit  can  be  measured 
in  several  ways.  One  method  is  in  terms  of 
fiscal  resources  in  relation  to  verification 
technology  that  is  available  and  which  needs 
to  be  developed.  It  is  also  useful  to  focus 
on  the  benefits  in  diplomatic  and  political 
terms.  This  presentation  addresses  the 
diplomatic  and  political  benefits  of 
cooperation  among  ^e  Alliance  members  in 
implementing  the  CFE  Treaty  verification 
regime. 

NATO’s  experience  in  the  coor¬ 
dination  of  arms  control  verification  ac¬ 
tivities  among  NATO  member  states  and  the 
efficiency  gained  from  these  activities 
provides  an  excellent  case  study.  The 
parameters  within  which  NATO  coor¬ 
dination  takes  place  are  established  by  the 
modalities  of  the  arms  control  agreements  or 
treaties,  alliance  policy,  and  the  fundamental 
principle  that  verification  is  inherently  a 
national  sovereign  responsibility. 

For  applicable  multilateral 
agreements  or  treaties,  the  member  states  of 
NATO  coordinate  their  policies,  positions, 
and  implementation  activities  through  two 
bodies  established  by  the  North  Atlantic 
Council  specifically  for  this  purpose.  These 
bodies  are  the  High  Level  Task  Force 
(HLTF)  on  conventional  arms  control  and 
the  Verification  Coordinating  Committee 
(VCC)  on  implementation. 

Although,  the  CFE  Treaty  has  three 
distinct  and  different  interrelated  groups 
dealing  with  the  provisions  of  the  treaty,  the 
states  parties  (signatories  to  the  treaty)  are 


responsible  for  all  obligations  of  the  treaty. 
Therefore,  verification  is  a  national 
prerogative.  However,  since  no  state  party 
can  carry  out  an  effective  inspection  regime 
on  its  own,  NATO  has  opted  for  intra-al¬ 
liance  coordination  via  the  Verification 
Coordinating  Committee.  In  addition,  the 
Treaty  provides  for  the  Joint  Consultative 
Group  (JCG),  located  in  Vienna,  Austria, 
which  deals  with  all  issues  and  matters 
concerning  verification  among  the  sig¬ 
natories. 

Whereas  the  High  Level  Task  Force 
is  the  primary  body  for  the  establishment  of 
overall  NATO  policy  for  conventional  arms 
control  negotiations,  the  Verification  Coor¬ 
dinating  Committee  has  been  tasked  to 
coordinate  Treaty  implementation. 

To  indicate  where  the  VCC  fits  into 
the  NATO  organization,  it  is  useful  to 
understand  the  NATO  organization.  At  the 
top  of  NATO  is  the  North  Atlantic  Council 
(NAC),  which  in  permanent  session  is  com¬ 
posed  of  the  permanent  representatives 
(ambassadors)  from  each  of  the  16  member 
states.  The  NAC  is  chaired  by  the  secretary 
general.  The  Council  directs  the  work  of 
the  VCC  and  provides  its  terms  of 
reference.  The  VCC  reports  directly  to  the 
Council  and  is  composed  of  representatives 
from  each  of  NATO’s  16  member  nations 
and  is  chaired  by  the  international  staff. 
The  Verification  Support  Staff  (VSS)  is  in 
direct  support  of  the  work  of  the  VCC. 
Additional  support  is  provided  by  the 
Political  Affairs  Division  of  the  International 
Staff  (supporting  the  HLTF)  and  the  inter¬ 
national  military  staff,  who  also  represent 
the  NATO  military  authorities. 

The  VCC  is  the  forum  within  which 
member  states  have  agreed  to  coordinate 
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their  conventional  arms  control  verification 
policies  and  programs.  This  process  is 
designed  to  lead  to  an  economy  of  effort  on 
verification  activities.  First  and  foremost, 
the  VCC  is  a  forum  for  active  exchange  of 
information  and  experience  on  all  matters 
pertaining  to  verification.  Through  the  use 
of  this  body,  a  more  efficient  and  cost- 
effective  veritication  regime  is  possible.  By 
pooling  resources  of  experience  and  infor¬ 
mation  it  is  possible  to  cue  inspections,  to 
harmonize  them,  to  detect  deficiencies,  to 
interpret  problems,  and  thus,  activate  the 
JCG  process  in  Vienna.  This  function  is  the 
most  important  one  and  should  be  used 
extensively,  especially  in  the  first  phases  of 
implementation  of  the  CFE  Treaty. 

The  objectives  of  the  VCC  can  be 
roughly  divided  into  four  different 

categories.  These  are  verification  policy, 
inspection  coordination,  information 
management,  and  inspection  support.  The 
subject  matter  for  the  VCC  concerns  all 
current  and  future  multilateral  arms  control 
agreements  and  treaties  such  as  the  Vienna 
Documents,  CFE  1,  CFE  lA,  Open  Skies 
and  the  Post-Helsinki  Security  Negotiations. 
Each  forum  has  its  own  distinct  context,  and 
in  most  cases  different  monitoring 

modalities.  Their  requirements  range  from 
simple  observations  under  the  terms  of 
international  agreements  to  the  counting  of 
treaty  limited  equipment  under  the  aegis  of 
international  law.  The  bottom  line  on  Al¬ 
liance  cooperation  on  verification  is  that  by 
working  together  member  states  can 

maximize  their  effectiveness,  while  reducing 
their  overall  costs  in  implementing  regimes. 

The  task  of  verification  policy  coor¬ 
dination  and  the  establishment  of  a  unified 
policy  approach  to  the  verification  regime  of 
these  agreements  and  treaties  is  a  basic 


method  of  assuring  efficient  and  cost-effec¬ 
tive  implementation,  while  at  the  same  time 
nurturing  Alliance  solidarity. 

"Harmonization "  -  An  Approach  for  the 
Future 

To  date,  the  inspection  regimes,  with 
which  the  VCC  deals,  are  based  on  a 
national  quota  system.  The  negotiated 
result,  in  itself,  was  driven  by  concerns 
from  the  participating  states  that  these 
regimes  be  affordable  and  effectively 
executable.  For  example,  the  CFE  Treaty 
covers  approximately  195,000  items  of 
highly  mobile  treaty  limited  equipment 
distributed  in  the  Atlantic  to  the  Urals 
region,  which  covers  about  2.5  million 
square  miles  of  the  territory  of  32  sovereign 
nations.  By  any  measure,  CFE  verification 
by  itself  is  a  daunting  task,  which  if  taken  to 
extremes  would  not  be  affordable  or 
executable  by  most  of  the  participating  states 
on  their  own.  So  procedures  have  been 
developed  to  harmonize  policies,  to  establish 
multinational  teams,  and  to  coordinate 
verification  issues  which  have  to  be  dealt 
with  in  the  JCG. 

The  difficulty  and  complexity  of  CFE 
veriHcation  implementation  leads  to  the  task 
of  inspection  coordination  to  ensure  that  the 
available  national  quotas  are  effectively 
utilized,  and  unnecessary  duplication  is 
avoided.  So  that  national  inspection  plans 
are  not  in  conflict  with  one  another,  the 
VCC  is  tasked  with  the  responsibility  of 
harmonizing  16  national  inspection  plans. 
Based  on  the  original  CFE  information 
exchange,  the  VCC  has  harmonized  the  CFE 
inspection  plans  and  is  standing  ready  to  do 
so  again  when  the  newly  independent  states 
of  the  former  Soviet  Union  provide  their 
notifications  on  objects  of  verification 
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(OOVs).  The  emphasis  here  is  to  cut  down 
on  the  duplication  of  national  efforts  in 
making  sure  that  inherent  limitations  in 
amounts  of  simultaneous  inspections  have 
been  taken  care  of  (by  making  use  of  infor¬ 
mation  from  other  partners)  and  to  ensure 
proper  geographical  spread  and  timing.  The 
fewer  number  of  inspection  quotas  for  the 
Con:Rdence  and  Security  Building  Measures 
Agreements  (the  Vienna  Documents)  require 
less  harmonization,  but  coordination  is  still 
necessary  to  ensure  the  best  use  of  limited 
resources. 

The  CFE  Treaty  itself  provides  for  a 
system  of  multinational  teams  to  conduct 
declared  site  and  challenge  inspections  in 
addition  to  destruction  monitoring.  The 
VCC  has  agreed  on  procedures  for  the 
establishment  of  these  multinational  teams 
within  the  Alliance.  This  should  provide  the 
opportunity  for  nations  to  be  able  to  expand 
their  opportunities  for  inspections  beyond 
their  national  quotas  and  to  increase 
monitoring  of  the  destruction  of  excess 
treaty  limited  equipment. 

An  additional  political  objective  in 
this  case,  which  also  leads  to  cost-effec¬ 
tiveness,  is  that  through  contributions  to 
multinational  teams  it  is  more  difficult  for 
nations  to  opt  out  of  the  inspection 
obligations.  Under  the  CFE  Treaty  it  is  of 
utmost  importance  that  all  signatories  to  the 
treaty,  at  least  from  the  NATO  side,  comply 
with  their  obligations  of  the  Treaty,  and  the 
multinational  team  system  provides  a  method 
of  achieving  this  objective. 

The  Verification  Coordinating  Com¬ 
mittee  also  acts  as  the  Alliance’s  operational 
manager  for  the  execution  of  the  various 
inspection  phases  of  the  CFE  verification 
regime.  In  this  context,  the  VCC  with  the 


support  of  the  international  military  staff  has 
provided  for  common  Alliance  training  of 
CFE  inspectors  and  reduction  monitors. 
Over  250  inspectors  have  now  graduated 
from  inspection  courses  which  are  conducted 
at  the  NATO  school  at  Oberamergau,  Ger¬ 
many.  With  the  full  support  of  the  United 
States,  an  advanced  inspectors  course  is  also 
being  offered  with  the  first  course  being 
given  at  the  beginning  of  June  at  NATO 
headquarters  in  Brussels.  The  benefit  of 
these  courses  is  not  only  economy  of  scale, 
but  also  the  international  contacts  which 
exist  during  these  courses  and  which  will 
have  a  positive  effect  on  the  execution  of 
inspections,  be  it  with  national  or  inter¬ 
national  teams. 

Within  the  Alliance,  a  very  ambitious 
CFE  trial  inspection  program  has  been 
conducted  in  preparation  for  Treaty 
implementation.  These  inspections  have 
been  carried  out  not  only  between  Alliance 
members,  but  also  by  mutual  consent  with 
the  Central  and  Eastern  European  countries, 
and  with  many  of  the  newly  independent 
states  of  the  former  Soviet  Union.  To  date 
there  have  been  approximately  350  of  these 
inspections  carried  out  in  full  compliance 
with  the  terms  of  the  CFE  inspection 
protocol.  Reports  of  these  inspections  are 
provided  to  the  VCC  for  lessons  learned  and 
for  the  information  and  preparation  of  all 
members.  The  VCC  has  also  conducted  a 
number  of  seminars  on  CFE  verification  for 
Alliance  members.  The  next  seminar  will 
be  conducted  on  the  11th  and  12th  of  June 
with  all  CFE  participating  states  invited  to 
attend. 

The  VCC  is  also  responsible  for 
certain  data  management  activities  related  to 
CFE  Treaty  implementation.  Data 
management  is  very  important  to  the  success 
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of  tho  implementation  phase  in  order  to 
ensure  that  compliance  through  inspections 
is  not  diminished.  The  VCC  has  required 
the  development  of  a  common  interactive 
data  base,  initially,  for  CFE  implementation 
purposes.  This  data  base  will  be  the 
repository  for  the  Alliance  of  treaty  required 
information  and  notifications  that  are  to  be 
provided  by  all  CFE  participating  states. 
This  interactive  data  base  system  will  also 
collect  all  of  the  Alliance  inspection  reports 
from  both  declared  site  and  challenge 
inspections. 

In  the  past,  there  have  been  two 
types  of  coordinated  arms  control 
negotiations  --  those  between  two  nations 
like  the  START  and  INF  negotiations,  and 
multinational  agreements  like  the  CFE  1, 
CFE  lA,  and  Open  Skies  negotiations.  In 
addition,  there  is  the  Conference  on  Security 
and  Cooperation  in  Europe  (CSCE),  which 
also  concluded  agreements  in  the  fields  of 
confidence  building  measures  based  on  a 
regime  with  inspections,  evaluation  visits, 
and  airfield  visits.  However,  all  these 
treaties  and  agreements  have  their  own 
verification  and  inspection  regimes.  In 
order  to  achieve  some  cost-effectiveness 
measures,  efforts  have  begun  to  harmonize 
some  of  the  verification  regimes  among 
these  treaties  and  agreements. 

The  idea  of  harmonization  is  based 
on  the  premise  that  the  CFE  Treaty,  the 
Open  Skies  Agreement  and  a  CFE  lA 
Agreement  enter  into  force.  After  Helsinki, 
when  the  future  arms  control  process  will  be 
opened  to  all  of  its  52  participants,  har¬ 
monization  will  serve  as  a  tool  to  build  a 
closer  relationship  between  agreements  with 
comprehensive  participation  and  the 
agreements  with  limited  participation. 


The  Open  Skies  Agreement  is 
designed  in  such  a  way  that  should  make 
harmonization  relatively  simple;  "Har¬ 
monization  by  Accession;"  and  similarly, 
the  CFE  lA  Agreement,  based  on  national 
obligations,  may  also  provide  for  the  pos¬ 
sibility  of  harmonization  by  accession. 

Yet,  verification  issues  are  much 
more  complicated  with  the  CFE  Treaty, 
whose  architecture  is  built  on  the  "group  of 
states"  concept,  albeit  significantly  modified 
in  the  latter  stages  of  the  negotiation  by  the 
provisions  of  the  individual  signatories’ 
rights  and  obligation  as  laid  down  in  Article 
VIII.  Thus,  the  main  issue  will  be  the 
harmonization  of  the  relationship  between 
the  regimes  of  the  CFE  Treaty  and  the 
Vienna  Document  of  1992. 

One  approach  sees  harmonization  as 
an  effort  designed  to  eliminate  unnecessary 
duplication  of  effort  and  to  rationalize  the 
overlap  between  the  CFE  and  the  Vienna 
Document  arms  control  regimes.  In  this 
view,  complete  harmonization  between  these 
two  regimes  is  neither  practicable  nor 
desirable.  The  creation  of  a  common  I  a 
for  further  arms  control  measures  among  all 
CSCE  participating  states  is  seen  as  an 
essentially  technical  task. 

This  view  implies  that  the  CFE 
Treaty  would  remain  untouched  by  har¬ 
monization  efforts  into  the  long-term  future; 
CSCE-states  would  only  develop  the  Vienna 
Document  further  with  the  aim  of  bringing 
it  closer  to  some  features  of  the  CFE 
Treaty. 

The  other  approach  sees  "har¬ 
monization"  as  a  more  political  exercise 
with  the  long-term  goal  of  crcuting  for  all 
CSCE  participating  states  equal  rights  and 
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obligations.  In  this  context,  harmonization 
of  existing  commitments  on  transparency, 
verification  and  limitations  on  armed  forces 
would  provide  a  common  basis  for  all  states 
participating  in  the  CSCE  on  whxh  further 
arms  control  measures  could  be  built.  As  a 
consequence,  "harmonization"  and  further 
efforts  in  the  post-Helsinki  forum  towards 
arms  control  and  disarmament  should  not  be 
considered  a  separate  exercise,  but  should 
form  an  integral  whole.  As  a  result,  CFE 
participants  and  non-CFE  participants  could 
at  some  point  in  time  be  subject  to  the  same 
regime  of  rights  and  obligations,  which  in 
the  distant  future  may  even  supersede  or 
replace  present  CFE  Treaty  provisions. 

One  should  take  account  of  the  dif¬ 
ferences  in  approaches  between  the  CFE 
Treaty  and  its  legal  obligations  and  the  1992 
Vienna  Document  with  its  mainly  political 
obligations.  If  CFE  Treaty  obligations 
remain  untouched,  most  of  the  flexibility  for 
harmonization  should  then  come  from  the 
Vienna  Document  adaptation.  Another 
approach  could  be  a  "harmonized  Vienna 
document  199X,"  however,  this  scenario 
might  be  difficult  to  define  at  present.  In 
any  case,  an  incremental,  step-by-step  ap¬ 
proach  seems  to  be  the  proper  direction  for 
the  near-term. 

An  area  of  interest  to  look  towards 
for  the  future  is  the  information  exchange 
system  as  a  prerequisite  for  notification, 
verification  and  limitations.  Without  a 
proper  notification  system,  there  will  be  no 
proper  verification  and  inspection  regime. 
Common  definitions  and  descriptions  of 
equipment  subject  to  limitations  are  neces¬ 
sary  requirements.  Information  on  location 
and  enhanced  information  on  the  structure  of 
land  and  air  defense  forces,  and  potentially 
including  naval  forces  will  enhance 


transparency. 

The  Vienna  Document  notification 
and  information  exchange  regime  could  be 
enriched  by  some  elements  from  the  CFE 
treaty.  In  so  far  as  non-CFE  states  would 
be  ready  to  accept  CFE-type  obligations  for 
themselves,  it  would  be  appropriate  if 
compliance  with  these  obligations  could  be 
verified,  at  least  in  principle.  As  a  conse¬ 
quence  of  this,  the  possibility  of  a  request 
by  non-CFE  states  for  some  participation  in 
the  CFE  inspection  regime  could  raise  dif¬ 
ficult  legal  and  technical  questions. 

The  questions  of  limitations  is 
another  important  area.  With  regard  to 
harmonization  without  a  readiness  on  the 
part  of  the  non-CFE  states  to  accept  for 
themselves  some  form  of  limitations  for  the 
main  conventional  weapons  limited  by  the 
CFE  Treaty,  harmonization  would  lose  a  lot 
of  its  meaning. 

Only  on  a  common  basis  of 
limitations  within  the  entire  "harmonized" 
area  of  application  could  all  CSCE  states 
participate  in  negotiations  on  further  reduc¬ 
tion  in  the  post-Helsinki  environment.  This 
basis  could  lead  to  practical  arrangements 
for  non-CFE  states  to  be  linked  to  the  work 
of  the  JCG,  to  participate  in  their  meetings, 
and  to  exchange  views  and  information.  It 
is  even  conceivable  that  procedural  arran¬ 
gements  among  the  CFE  Joint  Consultative 
Group,  the  CSCE  Conflict  Prevention 
Center,  and  the  Committee  of  Senior  Of¬ 
ficials  could  meet  back-to-back  without 
interfering  with  their  legal  statuses. 

As  NATO  continues  to  evolve  to 
meet  the  realities  of  a  changing  Europe,  new 
opportunities  will  develop  for  the  creation  of 
a  system  of  security  and  stability  based  on 
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true  cooperation  instead  of  confrontation. 
This  objective  will  require  higher  levels  of 
trust  and  confidence,  which  can  be 
developed  through  a  step-by-step  process  via 
greater  openness  and  transparency  to  which 
effective  verification  regimes  can  make  a 
substantive  contribution. 

In  this  context,  the  Alliance  will 
continue  to  strive  to  make  its  collective 
verification  efforts  as  effective  as  possible 
through  the  harmonization  of  national 
policies,  plans,  and  programs.  In  so  doing, 
real  cost  savings  can  be  achieved,  while  at 
the  same  time  providing  greater  efficiencies 
in  the  conduct  of  complex  verification 
regimes.  The  next  several  months  will 
demonstrate  if  the  preparation  towards  the 
implementation  of  the  CFE  Treaty  will  be 
successful. 


On  June  5,  1992,  there  will  be  the 
Extraordinary  Conference  in  Oslo,  Norway 
where  Ministers  will  sign  the  final  document 
of  the  state  parties  to  the  Treaty  on  Conven¬ 
tional  Armed  Forces  in  Europe.  After  the 
Helsinki  Review  Conference,  the  implemen¬ 
tors  will  be  tested.  It  seems  sure  that 
NATO  will  be  able  to  take  account  of  the 
new  realities  in  the  aftermath  of  the  demise 
of  the  Soviet  Union  and  the  establishment  of 
emerging  democratic  and  free  market  states 
in  its  place.  NATO  must  stand  ready  to 
help  the  inheritor  states  to  come  to  grips 
with  the  intricacies  and  complexities  of  the 
Treaty  and  its  inspection  protocol  to  ensure 
a  successful  beginning  towards  a  new  more 
stable  and  secure  Europe. 
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June  4,  1992 


Thank  you  all  for  attending  and 
participating  in  the  Defense  Nuclear  Agen¬ 
cy’s  Arms  Control  and  Verification  Tech¬ 
nology  Conference.  I  want  to  express  my 
appreciation  to  the  panel  members, 
speakers,  and  session  chairmen  for  their 
preparation  and  participation,  which 
contributed  largely  to  the  success  of  this 
conference.  I  also  want  to  convey  my 
thanks  to  our  foreign  guests,  who  have  made 
this  a  truly  international  event. 

The  speeches  and  panel  presentations 
that  took  place  over  the  past  three  days  dealt 
with  a  number  of  critical  aspects  of  arms 
control  policy  and  verification  technology. 
The  sessions  provoked  a  great  deal  of 
thought  and  discussion.  I  believe  the  level 
of  interest  and  the  quality  of  thinking  bode 
well  for  the  future  of  arms  control  and  our 
ability  to  adapt  arms  control  to  changing 
world  conditions.  Now,  I  would  like  to  pass 
on  to  you  some  of  my  observations  concer¬ 
ning  global  dynamics  and  the  changing  role 
and  nature  of  arms  control  and  verification. 

Over  the  past  two  years,  the  world 
has  witnessed  political  and  military  shifts  as 
sweeping  and  dramatic  as  any  in  history. 
These  shifts  have  culminated  in  the 
replacement  of  communist  regimes  across 
Eurasia  and  Eastern  Europe  with  political 


systems  whose  announced  goals  indicate 
commitment  to  democratic  ideals  and 
peaceful  relations.  Accompanying  these 
changes  has  been  a  growing  recognition  in 
both  the  West  and  the  East  that  approaches 
to  conducting  arms  control,  including 
verification  provisions,  must  adapt  accor¬ 
dingly. 

On  the  whole,  current  trends  in 
world  affairs  are  positive.  However,  some 
emergent  conditions  require  that  the 
rationale  for  verifying  arms  control 
agreements  not  be  discarded,  but  be  recon¬ 
sidered  within  the  new  framework.  These 
conditions  include  domestic  uncertainties  in 
some  former  Soviet  republics  and  the  con¬ 
tinuing  strain  in  relations  elsewhere,  with 
the  attendant  prospects  of  proliferation  of 
weapons  of  mass  destruction  and  advanced 
delivery  systems. 

As  U.S.  Forces  are  reduced  over  the 
next  several  years,  the  relative  military 
importance  of  the  remaining  forces  will 
increase.  The  relative  importance  of  poten¬ 
tial  opposition  forces  will  increase,  too. 
Non-compliance  with  a  future  arms  control 
agreement  by  a  treaty  signatory  might  have 
serious  impacts. 

In  this  environment,  arms  control  can 
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be  a  cost-effective  way  to  help  to  contain  a 
military  threat,  but  only  if  a  given  arms 
control  regime  is  implemented  in  a  manner 
that  is  equitable  and  reciprocal,  and  all 
parties  comply.  Otherwise,  the  agreement 
satisfies  the  economic,  but  not  the  effec¬ 
tiveness,  aspect  of  cost-effectiveness. 

With  the  end  of  the  Cold  War,  some 
observers  are  arguing  that  classic  START- 
type  or  CFE-type  arms  control  regimes  and 
verification  provisions  appear  to  have  out¬ 
lived  their  utility.  This  is  both  because  of 
the  collapse  of  the  Communist  system,  and 
because  the  marginal  utility  of  non- 
compliance  in  the  START  and  CFE  is  still 
small,  given  the  relatively  large  numbers  of 
weapons  remaining  on  each  side. 

However,  as  the  cooperative,  non- 
adversaiial  relationship  with  the  former 
Soviet  Union  continues  to  grow,  cuts  in  both 
sides’  forces  can  continue  to  deepen.  The 
draw-down  in  forces  will  also  increase  the 
potential  significance  of  any  failure  to 
comply  with  agreements.  I  will  discuss  how 
we  are  working  to  address  that  potential 
problem  in  a  few  moments. 

The  types  of  verification  provisions 
embodied  in  current  agreements  will  con¬ 
tinue  to  be  relevant  and  useful  under  these 
circumstances.  Given  these  trends,  we  have 
a  totally  unique  perspective  now.  We  are  at 
an  unprecedented  and  probably  unrepeatable 
juncture  in  strategic  relationships. 

Verification  will  remain  a 
cornerstone  of  arms  control,  and  the 
development  and  application  of  transparency 
and  monitoring  technologies  likewise  will 
remain  critical.  The  need  to  maintain  a 
verification  technology  base  within  the 
future  international  security  environment  is 


entirely  consistent  with  the  overall 
philosophy  guiding  DoD-related 
technologies. 

Under  this  new  philosophy,  a  variety 
of  technologies  are  pursued  until  they  are 
fully  matured  and  ready  for  application  to 
systems  development  efforts.  This  provides 
a  hedge  against  unforeseen  threats  and  treaty 
breakout  that  is  both  flexible  and  cost-effec¬ 
tive,  although  it  also  requires  a  capability  to 
anticipate  potential  future  needs. 

DNA’s  Assistant  Directorate  for 
Arms  Control  and  Test  Limitations,  along 
with  its  U.S.  Government  partners  and 
contractors,  has  been  performing  many  of 
these  functions  —  identifying  possible  n^s; 
tasking  research,  development,  testing,  and 
evaluation;  and  assessing  the  stage  of  tech¬ 
nological  maturity  and  potential  application  - 
-  very  ably  and  with  a  good  understanding 
of  the  changing  environment.  The  or¬ 
ganization,  content,  and  execution  of  this 
very  conference  are  testimony  to  this 
capability.  DNA  is  also  working  closely 
with  the  On-Site  Inspection  Agency  to 
implement  the  arms  control  verification 
provisions  that  use  these  technologies  and 
systems. 

The  job  of  anticipating  developments 
bearing  on  arms  control  compliance  and 
verification  traditionally  belonged  to  the 
policy  and  intelligence  communities.  We 
have  learned  over  the  years  that  various 
types  of  activity  are  able  to  escape  detection 
by  national  technical  means  or,  more  broad¬ 
ly,  national  intelligence  means.  The  main 
hedge  against  these  gaps  -  gaps  of  which 
the  United  States  is  extremely  mindful  after 
revelations  based  on  on-site  inspections  of 
Iraqi  nuclear  weapons  development  —  is  to 
continue  to  develop  on-site  monitoring 
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technologies  and  systems  and  employ  them 
in  appropriate  contexts. 

Given  the  continuing  requirement  for 
on-site  monitoring,  (particularly  in  future 
regimes  that  are  intended  to  control 
proliferation  of  weapons  of  mass  destruction 
and  advanced  delivery  systems)  verification 
technologies,  systems,  and  procedures  such 
as  those  described  and  discussed  at  this 
conference  will  be  needed.  Assembled  in 
this  room  are  the  key  representatives  of  the 
verification  technology  talent  base  for 
realizing  these  capabilities,  and  I  urge  you 
to  continue  your  efforts  in  both  traditional 
and  innovative  directions. 

I  believe  that  during  this  conference 
we  all  have  achieved  a  better  understanding 
of  the  problems  we  face  and  the  solutions 
we  have  available  in  controlling  weapons  of 
mass  destruction.  The  largest  number  of 
papers  presented  at  the  conference  addressed 
the  role  technology  plays  in  verification  and, 
more  specifically,  what  new  and  exciting 
technologies,  systems,  and  techniques  are 
being  developed.  However,  technology 


should  not  be  allowed  to  exist  in  a  vacuum, 
nor  should  policy.  I  am  very  pleased, 
therefore,  that  this  conference  has  been  a 
meeting  place  for  ideas  and  discourse  con¬ 
cerning  both  technology  and  policy.  Am¬ 
bassador  Maynard  Glitman  and  Major 
General  Robert  Parker,  during  the  interes¬ 
ting  and  fruitful  preceding  discussion, 
demonstrated  the  power  and  strength  that 
such  a  joining  together  of  policy  and  tech¬ 
nology,  of  negotiation  and  implementation, 
can  have. 

In  closing,  I  want  to  thank  all  of  you 
again  for  making  this  conference  such  a 
success.  But,  it  will  really  be  successful  if 
we  all  take  what  we  have  learned  here  and 
carry  it  forth  into  the  policy  and  technical 
worlds  in  which  we  work  the  rest  of  the 
year. 

These  are  historic  and  exciting  times, 
filled  with  hope.  But,  as  we  all  know,  there 
may  be  dangers  and  pitfalls  ahead,  many  of 
new  and  unprecedented  nature.  You  and  I 
are  fortunate  to  be  in  a  position  where  we 
can  help  turn  the  hope  of  international  peace 
into  reality. 
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ATTN:  AMBASSADOR  WILLIAM  H  COURTNEY 
ATTN:  DAVID  SLOSS 
ATTN:  DR  BARBARA  SEIDERS 
ATTN:  DR  EDWARD  UCEY 
ATTN:  DR  MANFRED  ELMER 
ATTN:  LUCAS  FISCHER 
ATTN:  MICHAEL  HERLIHY 
ATTN:  MR  BRAD  GORDON 
ATTN:  R  JOSEPH 
ATTN:  SR  MARC  TARRASCH 

WHITE  HOUSE  OFFICE  OF  SCIENCE 

ATTN:  LT  COL  PETER  WORDEN 
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DEPARTMENT  OF  DEFENSE  CONTRACTORS 

ALLIED  SIGNAL  AEROSPACE 
ATTN:  WJACKOMIS 

ARMS  CONTROL  ASSOCIATION 
ATTN:  JONWOLFSTHAL 

ATLANTIC  COUNCIL  OF  THE  US 

ATTN:  NELSON  SIEVERING 

BATTELLE  MEMORIAL  INSTITUTE 
ATTN:  M  MILES 
ATTN;  SALBOSCO 

BDM  INTERNATIONAL  INC 
ATTN:  A  MORTON 
ATTN;  A  POULIN 
ATTN;  DAVECHESNUT 
ATTN:  GCRUTTENDEN 
ATTN;  J  CURREN 
ATTN:  J  MILAM 
ATTN;  J  STOCKTON 
ATTN:  MDANCO 
ATTN:  MKLUSKA 
ATTN;  P  EPSTEIN 
ATTN:  P  SULLIVAN 
ATTN:  RFINNO 
ATTN;  T  STEWART 

BDM  INTERNATIONAL  INC 
ATTN;  BJHILL 
ATTN:  J  HIGBIE 
ATTN:  M  FISCHER 
ATTN:  RECABEEN 
ATTN:  THEDIN 

BOSTON  GLOBE  NEWS  BUREAU 
ATTN;  BILL  BELCHER 

CARNEGIE-MELLON  UNIVERSITY 
ATTN:  STEVE  BLACK 

CONSULSTANT-CMA 

ATTN:  LEOZEFTEL 

EAI  CORPORATION 

ATTN;  BILLMENGEL 
ATTN:  GEIFRIED 

ENSCO INC 

ATTN:  R STEELE 
ATTN:  ROY  PETERSON 

ENVIRONMENTAL  RESEARCH  INST  OF  MICHIGAN 
ATTN:  C  WILLEY 

GEORGETOWN  UNIVERSITY 

ATTN;  RICHARD  SCRIBNER 

GLOBAL  OUTLOOK 

ATTN:  A  FINCH 
ATTN.  DR  GLORIA  DUFFY 

HUGHES  TECHNICAL  SERVICES 
ATTN:  G  CONNELL 


INSTITUTE  FOR  DEFENSE  ANALYSES 
ATTN;  J  GROTTE 
ATTN;  J  KANG  AS 
ATTN:  J  KLARG 

INTERNATIONAL  DISAMAMENT  CORP 
ATTN:  W LYNCH 

JAYCOR 

ATTN:  BGAIIT 

ATTN:  CYRUS  P  KNOWLES 

ATTN:  DAVID  EVANS 

ATTN;  F  HORTON 

ATTN;  KENNETH  DEGRAFFENREID 

KAMAN  SCIENCES  CORP 
ATTN;  D  MOFFETT 
ATTN;  DWEEKMAN 
ATTN;  DONALDERSON 
ATTN;  J  VAN  KEUREN 
ATTN:  JAMES  D  BARDEN 
ATTN;  M  FREEMAN 
ATTN;  M  MCHUGH 
ATTN;  R DEBELL 
ATTN;  R  WAGNER 
ATTN:  STEVE  FRANKIEWICZ 
ATTN;  TKNUTILLA 

KAMAN  SCIENCES  CORPORATION 
ATTN:  DASIAC 

LOGICON  R  &  D  ASSOCIATES 
ATTN;  B  KILLIAN 
ATTN:  L  GERMAIN 

MERIDIAN  CORP 

ATTN:  D  FARGO 
ATTN;  G  RUECKERT 
ATTN:  JTINDAL 
ATTN:  JOSEPH  GRUBB 
ATTN;  LOUIS  V  NOSENZO 

MITRE  CORPORATION 

ATTN;  J  PARMENTOLA 

NATIONAL  INST  FOR  PUBLIC  POLICY 
ATTN:  DR  KATHLEEN  BAILEY 

NATIONAL  SECURITY  RESEARCH  INC 
ATTN:  K  BAILEY 

NATIONAL  STRATEGY  INFO  CENTER,  INC 
ATTN:  JED  SNYDER 

NEW  YORK  TIMES  NEWS  BUREAU 
ATTr>l:  MICHAEL  GORDON 

NTI  INCORPORATED 

ATTN:  ROBERT  O'DONNELL 
ATTN:  SAMUEL  MOISE  JR 

PACIFIC  NORTHWEST  LABORATORY 
ATTN:  HUNDEM 
ATTN:  MKILLINGER 

PACIFIC-SIERRA  RESEARCH  CORP 
ATTN:  HBRODE 
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PACIFIC-SIERRA  RESEARCH  CORP 
ATTN:  E  REYNOLDS 
ATTN:  J  KELLY 
ATTN:  RICHARD  GTOYE 
ATTN:  ROGER  FRITZEL 
ATTN:  STEVEN  MCKAY 

RAND  CORP 

ATTN:  ROGER  MOLANDER 

RAYTHEON  SERVICE  COMPANY 
ATTN:  J  SUTHERLEN 
ATTN:  JOE  DUQUETTE 


TASC 

ATTN:  R  RIDLEY 
ATTN:  T  WIENER 

TECHNICO  SOUTHWEST  INC 
ATTN:  S  LEVIN 

TELEDYNE  INDUSTRIES,  INC 

ATTN:  DR  GARY  WEISSMAN 
ATTN:  J  SACKSTEDER 

TEXAS  TRANSFORATION  INSTITUTE 
ATTN:  WILEY  CUNAGIN 


SCIENCE  APPLICATIONS  INTL  CORP 
ATTN:  ESWICK 
ATTN:  RJBEYSTER 

SCIENCE  APPLICATIONS  INTL  CORP 
ATTN:  A  BAIR 
ATTN:  BLORD 
ATTN:  B  MURRAY 
ATTN:  F  JENKINS 
ATTN:  G  GILES 
ATTN:  G  STONE 
ATTN:  G  WEAVER 
ATTN:  J  KESSMEIER 
ATTN:  J  SCHEIDT 
ATTN:  J  SMITH 
ATTN:  KVEST 
ATTN:  LDUNN 
ATTN:  M  FRONDORF 
ATTN:  PMCFATE 
ATTN:  RMCMAINS 
ATTN:  SGRAYBEAL 
ATTN:  T  MARSHALL 
ATTN:  T  POUNDS 


THE  CLAIBORNE  CO 

ATTN:  J  DAVID  CLAIBORNE 

THE  HARRIS  GROUP 

ATTN:  ARCHELAUS  TURRENTINE 

THE  HENRY  L  STIMSON  CENTER 
ATTN:  MR  STEVE  WOLFE 

THE  ROCKERFELLER  UNIVERSITY 
ATTN:  STEPHEN  MORSE 

TRW  OGDEN  ENGINEERING  OPERATIONS 
ATTN:  DC  RICH 
ATTN:  DR  IVAN  OLERICH 

TRW  SPACE  &  DEFENSE  SECTOR 
ATTN:  DR  BRUCE  WILSON 

UNIVERSITY  OF  CINCINNATI 

ATTN:  EUGENE  SAENGER 

UNIVERSITY  OF  CINCINNATI  MEDICAL  CENTER 
ATTN:  ESILBERSTEIN 


SCIENCE  APPLICATIONS  INTL  CORP 
ATTN:  A  WILLIAMS 
ATTN:  C  KINCAID 
ATTN:  CVR  MR  FARGO 
ATTN:  D  WILTON 
ATTN:  HJOONSAR 
ATTN:  L DENSON 
ATTN:  RSOLL 
ATTN:  VWATTAWA 

SYSTEM  PLANNING  CORP 

ATTN:  BSTUPSKIJR 
ATTN:  C  DIMAGGIO 
ATTN:  C  RUSSELL 
ATTN:  DBRANDWEIN 
ATTN:  E  POWERS 
ATTN:  L  SULLIVAN 
ATTN:  MCHAWIA 
ATTN:  M  SANCHES 
ATTN:  M  WHEELER 
ATTN:  M  WHEELER 
ATTN:  R  SMITH 
ATTN:  P STEVENS 
ATTN:  S STEVENS 
ATTN:  WGOLBITZ 


VICE  ADMIRAL  HENRY  C  MUSTIN 
ATTN:  H  MUSTIN 

VITRO 

ATTN:  PRESCA 

WASHINGTON  POST 

ATTN:  JEFFREY  SMITH 
ATTN:  WALTER  PINCUS 

WRAMC 

ATTN:  GARY  RIPPLE 
ATTN:  YANCEY  PHILLIPS 

21  ST  CENTURY  INDUSTRIES 

ATTN:  LEONARD M BRENNER 

FOREIGN 

•WOODSIDE" 

ATTN:  GENERAL  K  SUNDARJI 

ALEXEY  PEVNITSKIY 

ATTN;  ALEXEY  PEVNITSKIY 

ALL-UNION  RESEARCH  INSTITUTE 
ATTN:  ALBERT  VASILYEV 
ATTN:  MICHAEL  AVRAMENKO 
ATTN:  VADIM  SIMONENKO 
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BLACKETT  UBRATORY 

ATTN:  VIPIN  GUPTA 

C  C  LUSHBAUGH 

ATTN;  CC  LUSHBAUGH 

CENTER  FOR  INTERNATIONAL  POLICY 
ATTN:  DR  JOHN  SIMPSON 

COMMISSARIAT  A  L'ENERGIE  ATOMIQUE 
ATTN;  MME  THERESE  DELPECH 

EMBASSY  OF  THE  ARAB  REPUBLIC  OF  EGYPT 

ATTN;  AMBASSADOR  MOHAMED  I  SHAKER 

HEAD  OF  DEPARTMENR 

ATTN:  DR  SERGEI  E  BLAGOVOLIN 

IFRI 

ATTN:  MR  JEROME  PAOLINI 

INSTITUTE  OF  INTERNATIONAL  AFFAIRS 
ATTN:  MR  CESARE  MERLINI 

INSTITUTE  OF  TECHNICAL  PHYSICS 
ATTN:  A  VASILYEV 
ATTN:  G  IVANOV 
ATTN:  SSAMYLOV 
ATTN:  V  PTASHNIY 
ATTN;  V  SCHUKIN 
ATTN;  VTERYOCHIN 

INSTITUTE  OF  USA  AND  CANADA  STUDIES 
ATTN:  DR  VALERII  DAVIDOV 

INTERNATIONAL  INSTITUTE  FOR  GLOBAL  PEACE 
ATTN;  AMBASSADOR  RYUKICHI IMAI 

MINISTRY  OF  EXTERNAL  AFFAIRS  & 

INTERNATIONAL  TRADE 

ATTN;  RCLEMINSON 

MINISTRY  OF  FORIEGN  AFFAIRS 
ATTN:  MARKJMOHER 

MR  DAVID  A  FISCHER 

ATTN;  D  FISCHER 

MR  SHAHRAM  CHUBIN 

ATTN;  S  CHUBIN 

NATO 

ATTN;  COLMMIGGINS 

NATO  HEADQUARTERS 

ATTN:  L VERBRUGGEN 

OFFICE  OF  HIS  EXCELLENCY  HE 
ATTN:  MRNABILFAHMY 

PEACE  RESEARCH  INSTITUTE  FRANKFURT 
ATTN:  DR  HAROLD  MUELLER 

PERMANENT  MISSION  OF  THE  USSR 

ATTN;  AMBASSADOR  ROLAND  TIMERBAEV 

ROBERT  BOSCH  STIFTUNG  FELLOW 
ATTN:  TIMOTHY  POUNDS 


RUSSIAN  MINISTRY  OF  FOREIGN  AFFAIRS 
ATTN;  N  SOKOV 

TEL  AVIV  UNIVERSITY 

ATTN:  DRYAIREVRON 

THE  ASIA  SOCIETY 

ATTN;  DRKANAMKUNG 

THE  BANK  OF  TOKYO,  LTD. 

ATTN;  AMBASSADOR  YOSHIO  OKAWA 

U.S.  &  CANADA  INSTITUTE 
ATTN:  S  ROGOV 

UNITED  NATIONS  INSTITUE  FOR 

ATTN;  AMBASSADOR  JAYANTHA  DHANAPALA 

URANIUM  INSTITUTE 
ATTN:  DKAY 

WILFRID  LAURIER  UNIVERSITY 
ATTN;  MARCKILGOUR 

DIRECTORY  OF  OTHER 

AMBASSADOR  ARTHUR  HAMMEL,  JR 
ATTN:  A  HUMMEL  JR 

AMBASSADOR  EDWARD  ROWNEY 
ATTN:  E  ROWNEY 

AMBASSADOR  JAMES  GOODBY 
ATTN:  J  GOODBY 

AMBASSADOR  MARSHALL  BREMENT 
ATTN:  M  BREMENT 

AMBASSADOR  MAYNARD  GLITMAN 
ATTN;  MAYNARD  GLITMAN 

AMBASSADOR  PAUL  NITZE 
ATTN:  P  NITZE 

AMBASSADOR  ROLF  EKEUS 
ATTN;  ROLF EKEUS 

AMERICAN  ACADEMY 

ATTN;  JEFFREY  BOUTWELL 

ANBASSADOR  JAMES  GOODY 
ATTN;  J  GOODY 

BROOKHAVEN  NATIONAL  LABORATORY 
ATTN;  J  INDUSI 
ATTN;  RKEMPE 

CENTER  FOR  INTERNATIONAL  SECURITY 
ATTN;  GEORGE  BUNN 
ATTN;  ROBERT  HUNTER 

CENTER  FOR  MIDDLE  EAST  STUDIES 
ATTN;  DR  SHAI  FELDMAN 

CENTER  FOR  RUSSIAN  AND  SOVIET  STUDIES 
ATTN:  PROFESSOR  WILLIAM  POTTER 

COL  SAM  WATSON 

ATTN:  S  WATSON 
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CORNELL  UNIVERSITY 

ATTN:  DR  LAWRENCE  SCHEINMAN 


MR  ROBERT  MCNAMARA 

ATTN:  R  MCNAMARA 


COUNCIL  ON  FORIEGN  RELATIONS 

ATTN:  AMBASSADOR  RICHARD  MURPHY 


MR  SCOTT  HARRIS 

ATTN:  S  HARRIS 


DEPUTY  CHIEF  OF  MISSION 

ATTN:  MR  TARIQ  FATEMI 


MR  STEVEN  AOKI 

ATTN:  MR  STEVEN  AOKI 


DIVISION  OF  CONTINUING  EDUCATION 
ATTN:  DR  JOHN  REDICK 

DR  PHILLIP  FARLEY 

ATTN;  P FARLEY 

E  J  BROOKS 

ATTN:  LSTIEFF 

EDWARD  DAMON 

ATTN;  E  DAMON 

EMBASSY  OF  INDIA 

ATTN;  MR  RAMINDER  JASSAL 

EMBASSY  OF  ISRAEL 

ATTN:  MR  SHIMON  STEIN 

GEN  EDWARD  C  MEYF.R  USA  (RET) 
ATTN:  E  MEYER 

GEORGIA  TECHNOL  OGICAL  INSTITUTE 
ATTN:  DR  JOHN  ENDICOTT 

JPEAK 

ATTN:  J  PEAK 

MAJ  GEN  WILLIAM  BURNS 
ATTN:  MG  BURNS 

MARK  CRABTREE 

ATTN:  M  CRABTREE 

MARYLAND  UNIVERSITY  OF 

ATTN:  MORRILL  HALL  S  FETTER 

MR  BEN  SANDERS 

ATTN;  B  SANDERS 

MR  FRED  IKLE 

ATTN:  FIKLE 

MR  HENRY  ROWEN 

ATTN;  H  ROWEN 

MR  JACK  CARAVELLI 

ATTN:  JACK  CARAVELLI 

MR  JAMES  LEONARD 

ATTN;  J  LEONARD 

MR  MUSHAHID  HUSSAIN 
ATTN;  M  HUSSAIN 

MR  RAVI  RIKHYE 

ATTN:  R  RIKHYE 

MR  ROBERT  BOWIE 

ATTN:  R  BOWIE 


MR  STROBE  TALBOTT 

ATTN:  S  TALBOTT 

MR  W  RICHARDSON 

ATTN;  W  RICHARDSON 

MR  WALTER  SLOCOMBE 

ATTN:  W  SLOCOMBE 

MR  WARREN  CHRISTOPHER 

ATTN;  W  CHRISTOPHER 

NEW  YORK  UNIVERSITY 

ATTN:  STEVEN  JBRAMS 

OLIN  INSTITUTE 

ATTN:  DR  STEVEN  ROSEN 

PRINCETON  UNIVERSITY 

ATTN:  DR  FRANK  VON  HIPPLE 

PRINCETON  UNIVERSITY 

ATTN:  PROF  RICHARD  ULLMAN 

RET  CHAIRMAN  JCS 

ATTN:  GEN  DAVID  JONES 

SCHOLAR-IN-RESIDENCE 

ATTN:  MS  HELENA  COBBAN 

SIEGMUND  BAUM 

ATTN:  SBAUM 

STANFORD  UNIVERSITY 

ATTN:  DR  SIDNEY  DRELL 
ATTN:  DR  WOLFGANG  PANOFSKY 

THE  PROSPECT  HILL  FOUNDATION 

ATTN:  CONSTANCE  EISEMAN 

UNITED  NATIONS  ASSOCIATION  OF 
ATTN;  EDWARD  CLUCK 

UNIVERSITY  OF  CALIFORNIA.  SAN  DIEGO 
ATTN;  DR  HERBERT  YORK 

UNIVERSITY  OF  ILLINOIS 

ATTN:  PROF  JEREMIAH  SULLIVAN 

UNIVERSITY  OF  ILLINOIS 

ATTN:  DR  STEPHEN  COHEN 
ATTN;  DR  EDWARD  KOLODZIEJ 

UNIVERSITY  OF  MARYLAND 

ATTN:  GEORGE  OUESTER 

UNIVERSITY  OF  MARYLAND 

ATTN;  DR  MICHAEL  NACHT 
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UNIVERSITY  OF  MARYLAND 

ATTN:  PROF  STEVEN  FETTER 

UNIVERSITY  OF  MARYLAND 

ATTN:  DR  THOMAS  SCHELLING 

UNIVERSITY  OF  SOUTHERN  CALIFORNIA 
ATTN:  RONALD  STEAL 


US  COMMITTEE  FOR  INTERNATIONAL 
STRATEGIC  STUDIES 

ATTN:  JOSEPH  FROMM 

YALE  SCHOOL  OF  ORGANIZATION  &  MANAGEMENT 
ATTN:  PAUL  BRACKEN 
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